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. . . from high explosives standby|to the ‘‘new 





idea’”’ products illustrated here . . .| Triplex does 
it by combining a well-equipped plant with pro- 
duction|know-how and imaginative engineering. 





: Combination Gascline—Electric Driven 
Molten Explosives Shell Truck and Trailer Refrigeration Units. 





and Rocket Pouring Equipment. 





Fiberglass Boats, Bathtubs, 
and Sports Car Bodies. 


High Production—Fully Automatic Bag 
Forming, Filling, and Sealing Machines. 
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10,000 Ibs. 
and up 














Mount on Eighteen Inches on Any Standard Truck Frame. 


Both Horizontal and Vertical Hydraulic Truck Cranes sailiaie 
ae 


TRIPLEX INDUSTRIES, INC. Standard of the Industry 


CHICAGO 27, ILL.e PHONE: RIVERDALE 2200 « WRITE, WIRE OR PHONE FRANK A. HINGER 
DESIGNERS and BUILDERS « HIGH EXPLOSIVE SPECIALISTS «e MANUFACTURERS 
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The Cover.—The Air Force's B-61 
pilotless bomber, the Matador, is an 
aircraft-type ground-to-ground guided 
missile. Easily shipped and assembled, 
the Matador is launched from a small 
highly mobile launcher aided by «a 
booster rocket which soon drops off, 
the bomber’s turbojet engine propelling 
the weapon toward its target at the 
speed of a jet fighter. 
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GUIDE WORDS FOR TODAY-— 






| 
| 





Thelieve 


i | that we should battle the principles 
| | of communism and socialism 

and convince the world that its true 
happiness lies in the establishment 
of a system of liberty; that 
communism and socialism are the 
very antithesis of liberalism, and that 
only a nation conceived in liberty 
can hope to bring real happiness 

to its people or the world.” 















ROBERT A. TAFT 





Some of America’s greatest statesmen have received their full measure of 
popular respect only after the heat of debate had ended — and have had 
their greatest influence on the country only after their death. 

Such a man was Robert A. Taft. Devoted to his country, dedicated to its 
historic ideals, selfless and sincere in his statesmanship, he wanted to be 
President — but he insisted on being right. 

Many of today’s self-styled “liberals” were never able to comprehend 
the true liberalism of Senator Taft . . . the knowledge that happiness 
cannot be dispensed by governments, but arises naturally in people whose 


freedom is secure. 
4 LABOR 


PRESIDENT BUSINESS 
GOVERNMENT 
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The Gray Manufacturing Company, Hartford 1, Connecticut 
Makers of Audograph and PhonAudograph Electronic Soundwriters 






AND GRAY RESEARCH AND DEVELOPMENT CO., INC., Specialists in Vidio, Audio, Sub-Audio Electronic Mechanisms’ 
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by | LAPOINTE| BROACHING 


q J far superior to any finish ever before obtainable .. . 
and 400% increased tool life! 


The reason? . . . smoothness of operation 
through the ELECTRO-MECHANICAL DRIVE 





























This machine is massive, 
weighing something over 
30 tons without tools. 
Slides are unusually heavy. The main 
; drive gear, powered by a constant torque 

variable speed D.C. M:__r, drives the broaches 
so smoothly that you m_ only get an amazing 
finish but increased tool life as well. 


of these and other parts, you should get all the facts on this 
newest LAPOINTE Electric Drive Broaching Machine, 


WRITE FOR BULLETIN DRVE-14 


Electro-Mechanical 
Machine is producing a 





THE | LAPOI NTE| MACHINE TOOL COMPANY __ 


“= HUDSON, MASSACHUSETTS « U.S. A. LAPOINTE 
In England: Watford, Hertfordshire aris 





THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHING MACHINES AND BROACHES 







September-October 1954 





RESEARCH] 





DEVELOPMENT 2 





It's a three-pronged problem—this production for defense. 













Research is one part—and in this field, AC is among the top 
manufacturers with trained men and facilities for basic research 
in the electro-mechanical field. Product development is another. 
AC’s unique qualifications and experience with the most complex 
electro-mechanical devices make it a leader in the field. Volume 
production is the third. Here, too, AC’s record speaks for itself. 
AC has long been one of the most successful large-volume pro- 1 
ducers of electro-mechanical equipment. 


» 
But, the real point is this: AC is equipped to handle all three. AC q , 
stands as a leader in the field with the men, the equipment, the . 
experience to handle the complete job—from the first germ of 
an idea through the volume-production stage. 


QUALITY 
PROOQUCIS 





If this is the kind of experience that can help you, give AC a call. 


AC SPARK PLUG DIVISION © GENERAL MOTORS CORPORATION W hy not do it now? 
FLINT, MICHIGAN 


DEFENSE PRODUCTS of High Quality at Low Cost DELIVERED ON TIME 


172 ORDNANCE 








Ae . 
2 -* 





‘PLUNJET 


— GAGING CARTRIDGES 
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YOUR PLUNJET 
ENGINEERING DATA 




















Send Me Plunjet Engineering Data 


SIGNED POSITION 
COMPANY STREET 
cry ZONE 








705 pork chops 


...coming right up! when you ask 
for pork chops on a restaurant’s “Blue Plate Spe- 


cial” or buy lean, loin beauties from your favorite 
butcher, you might thank this farmer and his 
truck-load of 15 hogs that they are “just an order 


away.” 


Last year, trucks brought to national markets 
nearly 75 percent of all livestock . . . 72 percent 
of all milk . . . close to half of all fruits and vege- 
tables . . . practically 100 percent of all poultry 
and eggs. Farmers simply could not help feed the 
millions they do without trucks and, of course, 
modern, well-maintained roads on which to keep 
them rolling every day. 


Farmers use trucks, too, for more than trans- 
porting products to market. Hay, grain and other 
crops are brought by truck from field to barn or 
silo. Fertilizer and seed are brought from town. 
Scores of other farm jobs are done easier and 
faster by truck. It’s not surprising that farmers 
own nearly 30 percent of all the trucks in the 


country! 


Truck transportation has helped to make us 
the healthiest, best fed people in the world. Be- 
hind most of the food you eat is a farmer behind 
the wheel of a truck! 


fF YOU'VE GOT IT=-A TRUCK BROUGHT ITI 


AMERICAN 


y\ TRUCKING 
INDUSTRY 


Washington 6, 0. C. 


This advertisement » ponsored by 
INTERNATIONAL HARVESTER COMPANY 


builders of International Trucks 
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ALL OVER THE WORLD! 


AMMUNITION BOXES 


Compared to some modern implements of war, the G.P.&F. 
Ammunition Box is a relatively simple-appearing object. But 
ammunition boxes are vitally needed by America’s fighting forces, 
and that is why every box we produce for the Ordnance must 

pass many tests. It must be water-tight, air-tight and structurally 
strong. It has a definite job to do—and it must be made right. 

In manufacturing these ammunition boxes, we, too, have 

a job to do—a job we are proud of—a job that is backed by 

74 years’ experience in producing top-quality products. 


One of many G.P.&F. tests for quality and Every day, with no interruption in the 
performance. Ammunition boxes are filled quantity or quality, G.P.&F. produces 
with air under pressure and submerged thousands upon thousands of .30-cal. 
under water in a special testing machine. ammunition boxes. 


GEUDER, PAESCHKE & FREY CO., 1327 W. St. Paul Ave., Milwaukee 1, Wis. 
Specialists in Metal Fabricating and Finishing Since 1880 
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DURABLE... 
stands uP under abuse 


We may be stretching it a lot when we suggest this 





type of abuse . . . but it’s no exaggeration to say 
“Kreolite’’ Wood Block Floors take the punishment of 
massive weights, savage biows and grinding wheels 


as long as the factory stands. 


Coated with “Kreolite Jennite”, it is a comfortable floor 





to work and walk on because it absorbs noise and vibration 
. . is dust-skid-and-spark-proof . . . is cooler in 

summer and warmer in winter. 

A Jennison-Wright flooring expert will call at 


your request. 





SPECIFY KREOLITE... Hundreds 
of millions of square feet used 
by leading industries since 1911 


Comfortable to Work Over 
Durable-Stand Up Under Abuse 
Protect Dropped Tools and Parts 
Quick to Install—Easy to Replace 
A Firm Foundation for Machines 
Absorb Noise-Cut Down Vibration 
Insulate Against Heat and Cold 
Spark-Proof, Skid-Proof, Safe” 
Provide for Conduits and Cables 


eonout Wn = 


oo 


Dustless-Easy to Clean 
Good for Trucking Aisles 


Lowest Maintenance Cost 


. 


*A“Kreolite’Wood Block Floor ts 
cleaner and better when given a 
coating of Kreolite Jennite; our proven 
exclusive final filler and finish that 
does not become tacky. 


ALSO “‘KREOLITE’’ RAILROAD SWITCH & INDUSTRIAL TRACK TIES - PILING - BRIDGE & DOCK LUMBER 
THE JENNISON-WRIGHT CORPORATION - TOLEDO 1, OHIO - 30 NATION-WIDE OFFICES 











CONTINENTAL'S 
BROAD LINE OF 
HEAVY-DUTY MODELS IN 
CLUDES AN ENGINE FOR 
EVERY BUS, TRUCK AND 
OTHER TRANSPORTA 
TION USE 


iM 









RED SEAL’ 


Cushioned Power 
DIESEL 


Cut Fuel Cost MORE THAN HALF 


When Roberts & Turner Machinery Co., Continental dis- 








tributors at Lewiston, Me., replaced the competitive gasoline 
engine in this unit with a Red Seal TD-6427 Cushioned 
Power Diesel, fuel cost for the 320-mile Bangor-Presque 
Isle round trip dropped 57 per cent. Cole’s Express of Maine 
is only one of a long list of haulers who have followed 


i. the Cushioned Power Diesel route to lower ton-mile costs. 






See your Continental distributor, or write: 


(Continental Motors [orporation 


MUSKEGON, MICHIGAN 


1819 BROADWAY, NEW YORK 23, NEW YORK e 3817 S. SANTA FE AVE., LOS ANGELES 58, CALIF. 
6218 CEDAR SPRINGS ROAD, DALLAS 9, TEXAS © 910 S. BOSTON ST., ROOM 1008, TULSA, OKLA. 
' 1252 OAKLEIGH DRIVE, EAST POINT (ATLANTA) GA. 
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Where in the world was the radio 
the Army wanted ? 


The year was1952. 
The army wanted 
a radio that would 
build morale. One 
that would let 
servicemen hear 
home, wherever 





in the world they were sent. 

Such a set would have to work under 
extreme hazards of arctic cold, tropic 
humidity, uncertain power supply... 

Where did the Army find it? 

Here at Zenith. 
Zenith TRANS-OCEANIC shortwave port- 


It was the famous 


able, already a veteran of 11 years of 
rugged service all over the world. It 
had been tested and proven under 
countless “impossible” conditions. No 
other radio c wuld touch its perform- 
ance record. The Army asked Zenith to 
make a few adaptations in this famous 
radio, and it was ready as the R-520/ 
URR for government service. 


Being ahead of the times in radionics 
is Zenith’s specialty. We are proud that 
our experience in bringing better things 
to the American people can serve the 
Government. 


Zenith Radio Corporation, Chicago 39, Illinois 
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Zenith's experience in shortwave 
makes them a logical producer of the 
Army's AN/GRRS5. This powerful short- 
wave radio is used by the Army for 
receiving messages in the field under 
very gruelling conditions. It is another 
example of the benefit of Zenith’s 
35 years >f “know-how” brought to 
Government service. 


ENIT: HO} 
The royaity of television ond RADIO 


Backed by 35 years of Experience in Radionics Exclusively 


ALSO MAKERS OF FINE HEARING AIDS 
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SAFETY FIRST...LAST and ALWAYS 


thanks to modern catapults and arresting gear 


Our Navy—the world’s safest Navy—takes 
nothing for granted. Or carriers both new 
and not so new, nothing—no, nothing—is 
spared to get its planes off and back home 
again—safe. 

Powerful catapults give heavy craft a 
whip-fast, thoroughly sure shoveoff. And 
firm but gentle arresting gear make possible 
quick-on-a-dime stops when they come 
home to roost. 


Bliss personnel are now working hand in 
hand with Navy officials in the development 
and servicing of modern catapults and 
arresting gear. They are also proud to be a 
major producer of the modern steam cata- 
pult. 

For the future, continuing research by 
teams of Bliss and Navy specialists assures 
that our Navy—the world’s safest Navy— 
will stay that way. 


Easier getaways, too. Steam catapults, built by Bliss, 


launch jets in any direction relative to the wind. ° 


qs , ZIM 
BLISS 


..- for special contract projects 
SINCE 1857 


E. W. BLISS COMPANY 
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First of their class built to military 
standard parts specifications! 


% VB engine qualifies to MIL-E-11275A, 
- 10 H.P. Class, and uses military stand- 
a# d; » > ard parts. Generator tested in ac- 
hs 7. 
: ‘ ow’. 


cordance with MIL-G-10228 (CE). 


VB Engine 


21 H.P., AIR-COOLED, /. ' a 
GASOLINE POWERED \y 


the ONAN 


5VB-4M Generating Set 
5,000 watts A.C. 


Recommended for heavy-duty use 
on military equipment such as: 
Construction machinery 
Lift trucks 
Small vehicles 
Welders 
Refrigerators 
Air Conditioners 
Compressors 
Pumps 


Give your military equipment an important 


competitive advantage with this NEW prime mover 
The Onan Model 5VB-4M, using the 





The Onan VB engine meets or exceeds all military specifications 
in design and construction. Proved and tested in 1,000-hour 
endurance runs, the Onan VB fulfills performance requirements 
under all specified conditions including high altitude and ad- 
verse temperatures. 

At 3600 R.P.M. this new high compression, overhead-valve, 
two-cylinder, V-type engine develops 21 H.P. without accesso- 
ries .. . delivers 19 H.P. with accessories . . . assures adequate 
power for scores of military prime mover applications. 

Design of the suction cooling system incorporating a large 
centrifugal blower allows the engine to be “‘buried’”’ within a 
large piece of equipment in space only slightly larger than actual 
engine dimensions. 

Built largely of aluminum, the VB engine weighs only 140 
pounds with accessories. Equipped for manual starting using 
integral, self-winding rope starter or for electric starting. 
Available with either disc drive or crankshaft extension. 

To fit your equipment into the military standardization pro- 
gram, use the new Onan VB engine. Let us help you plan your 
application. 


VB engine, meets all specified test require- 
ments for Military Type II, Class A 
engine generator sets. 

After 1,000 hours of operation with full 
rated load, and under test conditions of 
107° F. and 5,000-foot altitude, the 
Model 5VB delivers more than 150% of 
rated output at rated voltage, frequency and 
power factor. 

The skid-mounted set has an actual dry weight of 445 pounds 
and requires 25% less space thon many conventional units. 
Suction-cooled. 

Generator supplies multiple voltages (1 and 3-phase) with 
voltage regulation within 4%. Rated of SKW with 60-cycle 
output, this model is also available with D.C. ovtput up to 7% 
KW in standard voltoges. Equipped with all essential instruments 
conveniently located and protected. 


WINTERIZED MODEL 
Equipped with engine heoter 
end rugged sheet-metal 
housing to protect generat- 
ing set against wind, rain 
and snow. Weight: 500 Ibs. 
Delivers full rated ovtput at 
ambient temperatures from 
+125° to —65°F, 


Be the first to have your type of equipment powered by a prime mover or generating 
set built to military standard parts specifications. Write for complete information. 


D.W. ONAN 2& SONS INC. 


2879 University Avenue S.E. 


Minneapolis 14, Minnesota 
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REMAREKS me success CAR-TRUCK ENGINES 


(or failure) of that new 
tubing application hinges 
largely on the tubing you 
specify. Why not tip the 
scales in your favor by 
using strong, lightweight 
Bundyweld, the only tubing 
double-walled from a single 
metal strip. Added bonuses: 
Bundy's expert engineering 
assistance, unexcelled 
fabrication facilities. 


WRITE. oday for catalog 


or for help in developing 
your tubing idea. 











BUNDY TUBING COMPANY 
DETROIT 14, MICHIGAN 



































WHY BUNDYWELD BETTER TUBING 


| 
Bundyweld starts continuously rolled and passed through Yf Bundyweld, double- 
as a single strip twice around later- vy, @ furnace. Copper ' walled and brozed 
ally into a tube of Le cocting fuses with through 360° of wail 


of copper-coated *~; \ 
steel. Then it's... ! uniform thickness, steel. Result . . . contact. 





Leakproof Lightweight 


High thermal conductivity Machines easily 
BUNDYWELD TUBING. 222=" ==:- 
DOUBLE-WALLED FROM A SINGLE STRIP shock resiton Novimside bec 


Bundy Tubing Distrib and ® , Conn.s Korhumel Stee! & Aluminum Co. 117 E. Washington St. @ Cambridge 42, Mass: Austin-Hastings Co, inc. 226 Binney St. 
2, — Pelee: Deokins Co. 23. $24 too Bank Bidg. © Chicago 32, Ii: Lapham-Hickey Co. 3333 W. 47th Picce © Elizabeth, New Jersey: A.B. Murray Co. 
Inc. Post Office Box 476 ® tos Angeles 58, Calif: Tubesales, 5400 Alcoa Ave. Philadelphio 3, Femme Rutan & Co. 1717 Sansom St . Son Francisco 10, Calif. wy 
Metals Co, Ltd. 3100 19th St. . Seattle 4, Wash: Eagle Metals Co, 4755 First Ave. South Ontoria, Canoda: Alloy Metal Sales, Ltd, 181 Fleet St. 
Bundyweld nickel! and Monel tubing are sold by distributors of nickel and nickel alloys in principal cities. 





September-October 1954 181 





Yesterday . . . 
“The Fates” Decided 


In the 6th century, B. C., King 
Croesus of Lydia was told by the 
Delphic Oracles he could defeat 
the Persians. Relying on “The 
Fates” instead of the facts, he 
took on an enemy he should have 
known was too strong for him 


ti at 
Croesus’ cavalry stampeding at the sight of Persian camels 


Today... Facts Are What Count 


The recent great strides in military science, pure science, com- 
merce, and industry have resulted from modern man’s ability to 
determine the facts and act accordingly. 

Tremendous advances have been made in the past few years in 
fact-finding machines. Through electronics, great masses of data 
that would have taken a lifetime to process can now be handled 
in a few days. Ordinary volumes of work can be done in minutes. 

By making “mathematical models” of 


IBM specific processes, products, or situations, 
ey man today can predetermine probable re- 
sults, minimize risks and costs. 


World’s Leading Producer of Electronic Accounting Machines 
INTERNATIONAL BUSINESS MACHINES, 590 Madison Ave., N. Y. 22, N.Y. 
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___ Spicer 


SPECIALISTS IN SERVICE 
\ 


Equol shifts for 


driver convenience 





The Spicer Brown-Lipe Fully-Synchronized Transmission 


OFFERS A FULL COMPLEMENT OF 














More leverage for 
ease in shifting 


FIGHTING STRENGTH FOR SUCCESSFUL 


COMBAT DUTY IN ANY SERVICE 


Gear hopping 
Toeco fork pads 
for long wear 


guords 





Positive 
blocker type 
synchronizers 


Large bearings 
for increased 


mileage 


Alloy steel-carburized 
geors for more life 


48 YEARS OF 





SPICER MANUFACTURING 
Division of Dana Corporation * TOLEDO 1, OHIO 
SERVICE 


TRANSMISSIONS * UNIVERSAL JOINTS + BROWN-LIPE AND AUBURN CLUTCHES + FORGINGS + PASSENGER CAR AXLES + STAMPINGS + SPICER “BROWN.-LIPE® 
GEAR BOXES + PARISH FRAMES + TORQUE CONVERTERS * POWER TAKE-OFFS * POWER TAKE-OFF JOINTS + RAIL CAR DRIVES + RAILWAY GENERATOR DRIVES 
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No Sitting Ducks 


Ignition failure on the field of battle would be a tragic 
matter. Every step should be taken to avoid any type of 
failure that will result in loss of lives and materiel. 


Fortunately, in the case of ignition, a strong preventive 
measure has been taken. By specifying Bendix Magneto 
Ignition for tanks and armored vehicles, you are now 
getting the most dependable ignition available. 

Bendix Magneto Ignition is an independent, self-sufficient 
system that places no demands on a normally loaded 
electrical system. It provides a hot spark at all speeds and 
minimizes fire hazard with elimination of supply leads. 
With Bendix Magneto Ignition, contact points and dis- 
tributor electrodes have longer life because of inherent 
current reversal, and ignition is radio-shielded and water- 
proofed. Service is easier due to compactness and simplicity. 


There are no “sitting ducks” due to ignition failure when 
; you specify Bendix Magneto Ignition. Descriptive literature 
a available on request. 


e 
. SCINTILLA MAGNETO DIVISION OF Bend 
Gendir SIDNEY, NEW YORK AVIATION Lull 


FACTORY BRANCH OFFICES 
117 E. Providencia Avenue, Burbank, California * Stephenson Building, 6560 Cass Avenue, Detroit 2, Michigan 
Brouwer Building, 176 W. Wisconsin Avenve, Milwaukee, Wisconsin * 582 Market Street, San Francisco 4, California 
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Pittsburgh WELDSEAL 


and 


Nu-CHROMSEAL TAPES 





provide better industrial 
sealing! 


ESE two important Pittsburgh develojments 
help speed production in the manufacture of any 
number of products demanding efficient sealing. 


WELDSEAL TAPE protects spotwelded and hot-riveted 
assemblies from corrosion by sealing seams against 
moisture. When used between members prior to welding 
or riveting, it forms a tight gasket along the entire 
length of the seam, particularly around the shank of the 
spot or rivet. It will not burn away, but flows around 
the super-heated areas and returns to its original char- 
acter at normal temperature. 


_ Nu-CHROMSEAL TAPE is a solid, pliable compound 
in a film of fixed thickness for sealing lap joints or butt 
seams in metal, wood or fiber where rivets, bolts or screws 
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PITTSBURGH PAINTS 


PAINTS e« GLASS e CHEMICALS e BRUSHES e PLASTICS « FIBER GLASS 
ri &.F.s 





are used. It weatherproo’s roof and side panels of motor 
buses, caulks fender-to-body seams of motorcars and 
seams of marine craft. It seals water, gasoline or oil 
storage compartments. It insulates dissimilar metals to 
prevent corrosion. It stops squeaking and chafing where 
wood or metal parts rub against each other. 


Samples of these tapes are available for experi- 
mental work. The services of our engineers also are at your 
disposal for consultation without cost or obligation to 
you. Write for free booklets containing information 
about the many uses of these remarkable industrial tapes. 
PITTSBURGH PLATE GLASS CO. Factories: Milwaukee, Wis.; Newark, NJ.; 
Springdale, Pa.; Atianta, Ga.; Houston, Texas; Torrance, Callf.; Portiand, Ore. 
Ditzier Color Div., Detroit, Michigan. Thresher Paint & Varnish Division, 


Dayton, Ohio. Forbes Finishes Division, Cleveland, Ohio. M. B. Suydam 
Division, Pittsburgh, Pa. 


IN CANADA: CANADIAN PITTSBURGH INDUSTRIES LIMITED 
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eooan equation you shoul iow 


HD*+1F*= SP” 


Simplified Prod 
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Impact Forging is a mass production method of 
shaping high strength aluminum alloys by direct 
compression. This new production technique, per- 
fected by Hunter Douglas, permits the use of heat 
treatable aluminum alloys in applications formerly 
designed to steel. Combined with the strength- 
weight ratio of aluminum, Impact Forging develops 
a forged grain flow to obtain maximuin strength 
in each part. 

Impact Forging can often produce the same 
part in one operation that formerly required mul- 
tiple machining, and produce as a single piece 
a part that under ordinary methods required a 
















You can simplify design with... 


IMPACT FORGING 


HIGH STRENGTH ALUMINUM ALLOYS 


number of smaller pieces assembled by threading, 
welding, or other secondary operations. 

If you are designing a part for mass production 
with close dimensional tolerances and micro-pre- 
cise surface finish, Impact Forging can be your 
answer. Hunter Douglas has had a vast amount of 
experience in making millions of high strength 
aluminum alloy forgings with great economies 
through simplified design. Find out how you can 
design for Impact Forging in place of machining, 
drawing, forging or casting. Forward your blueprints, 
specifications, or sample parts and let the Hunter 
Douglas engineering staff give you their analysis. 
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THRIFTILY POWERED... 
HIGHLY AVAILABLE! 











Born this G. E. 44-tonner and this Industrial 
Brownhoist crane have one thing in common that ac- 
counts for their high availability and low-cost opera- 
tion. That’s Caterpillar power—two D17000 Engines 
in the locomotive and a D13000 in the crane. They’re 
reliable workers in the coal handling operation at the 
180,000-K W plant of the Kansas City Power & Light 
Co., East Bottoms, Kansas City, Mo. 


To save you money, an engine must run dependably 
with a minimum of upkeep and down time—not just 
when it’s young, but for years. It must also produce its 
rated output without strain. Records prove that Cat* 
Diesels qualify on all counts. Every part is ruggedly 
built for long life. For example: crankshafts are heavy 
forgings of selected, pretested steel. Cylinder liners, 
rocker arms and all bearing surfaces are “Hi-Electro” 
hardened. Complete engine sealing keeps out destruc- 
tive dust. And power ratings are conservative —the 
HP on the spec sheet is the HP delivered on the job, 
with good reserve. Another feature: these units use 
low-cost No. 2 furnace oil without fouling. All these 
and other factors add up to performance that will pay 
off for you! 


Leading manufacturers can supply this power in the 
machines they build. Engines and electric sets, in 12 
sizes up to 500 HP and 315 KW, provide the right 
power to meet your requirements. Ask your Caterpillar 
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Dealer about replacement power and see how he backs 


these engines with prompt service— whenever needed. 


Call him today. Let him show you proof of performance! 


Caterpillar Tractor Co., Peoria, Illinois, U.S.A. 


CATERPILLAR’ 


“Both Cat aed Caterpiliar are registered trademarks — © 
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HOW W.F. & JOHN BARNES 


SPECIAL EQUIPMENT 
DESIGNING AND 


BUILDING SERVICE 





production 220% 











Through AUTOMATIC ASSEMBLY hy 


+ Meiers 





Two operators produce over 400 oil 
filters per hour with this compact Barnes 
Filter Assembly Machine. 


ry 


Oil Filter assembly production boosted from 125 to over 400 units per hour... 
that’s the result story of this Barnes Filter Assembly Machine now at work for 
a large farm implement manufacturer. And equally as important, a higher- 
quality’ more uniform product i; being obtained with only one-third the per- 
sonnel formerly required. 


Once again the wide experience of W. F. & John Barnes Process Equipment 
Division has enabled another manufacturer to substantially reduce production 
costs and improve product quality. This special machine is only one of many 
widely diversified types now successfully and profitably cutting costs and 
increasing production output in hundreds of plants throughout the country. 


Here at Barnes you'll find the varied engineering and creative skills, PLUS 
over 75 years of machine building background, to help you solve trouble- 
some production problems. And because all planning, engineering, and man- 
ufacturing efforts are closely coordinated, you have available a complete Axfo- 
mation Equipment Service from one convenient and experienced source. 


ASK TO HAVE YOUR PRODUCTION METHODS ANALYZED 


Find out how these unique creative and specialized resources can help you cut 
costs. Your problem will be given expert and individual attention. 


GET THIS Pree BOOKLET 


Write today for your copy of “Coordinated Creative 
Engineering and Manufacturing’ — a 32-page booklet 
of cost-cutting Automation Equipment ideas. 


F. & JOHN BARNES COMPANY 


PROCESS EQUIPMENT DIVISION 
SOUTH WATER STREET © ROCKFORD, ILLINOIS 
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TOWVEYORS SERVE.... 
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GENERAL SERVICES WAREHOUSE 


Two Webb Towveyors serve the 1,000,000 square feet 
of floor space in the new General Services Warehouse 
at Franconia, Virginia. This warehouse handles 20,000 
catalog items, and a normal volume amounting to 
$1,000,000.00 each month. 


One Towveyor covering the bulk area is 8,156 feet 
long and the other located in the bin area is 1,110 
feet long. The larger Towveyor has four drives, and 
a check by the power company shows a daily oper- 
oting cost of 60 cents per drive. 


In addition to catalog items, special orders for various 


Comueyor Engineers and Manufacturers 
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Government Departments are also handled for in-and- 
out, or short storage only. The 600 Towveyor trucks 
employed come in very handy for this purpose and for 
short term storage of bulk items which are left on the 
trucks for reshipment without being floored. 


The entire warehouse operation is so smooth running 
that visitors might at times get the feeling of little 
activity, but the tonnage figures and number of items 
handled daily erases this impression. A Webb Tow- 
veyor can smooth-out your material handling prob- 
lems too—call your local Webb engineer for further 
information, 


Send for fully illus- 
trated catalog that 
provides complete in- 
formation on Webb 
floor type conveyors. 


MILTON, ONTARIO 
UT THE Wor 























~ We give unk axles a brutal 


in the new Timken-Detroit indoor 
proving ground...and only 


" We torture them... shock-load, over-speed and jerk them... 
twist, strain and abuse them. V/e match every on-the-job hauling 
condition ... then throw in a few devilish tricks of our own! 


The result? You know for sure that any 
Timken-Detroit axle can take more 
abuse on the job it was built for than 
any other axle made! 

To prove it, we moved a huge proving 
ground indoors. In one room we can sim- 
ulate any hauling situation—our engi- 
neers can apply 50 years of experience 


a RT 


to perfecting axles for modern trucks, 
buses and trailers, and measure per- 
formance with scientific precision. 

This research pays off in longer truck 
life; less maintenance, repairs and down- 
time; lower operating costs. No wonder 
Timken-Detroit axles with Hypoid gear- 
ing rate “first” with wise truck owners! 


TDA proves axle quality 
and performance in this 
“Torture Chamber” 


Here we simulate actual highway 
conditions . . . test quality and per- 
formance of axles under any haul- 
ing situation, such as duplicating 
the kinetic energy of 80,000 Ibs., 
G.C.W., at 60 m.p.h. All tests are 
repeated hour after hour with an 
automatic cycling control, 





Whatever you haul .. . simulated 
service conditions show up elec- 
tronically on a screen like this. For 
instance—a heavily loaded truck on 
a bumpy, twisting road—then on a 
level express highway or long 
grade. What happens to the axle 
and gearing is measured, charted 
with absolute scientific accuracy. 

















axles can take it! Regardless of load, road and speed con- 
ditions . . . even the impossible . . . the new Timken-Detroit 
Straight-Line Drive for the 214-ton, 6 x 6 military truck 
is a vastly improved unit. 







No matter the twist, thrust or shock . .. Timken-Detroit 


~~ = 


< 
tT 





On Timken-Detroit axles ... you go anywhere you gotta 
go... and with power and stamina. You can’t be choosey 
in combat . . . and you can’t afford breakdowns in sched- 
ules or the vehicle. And every day, continuous research is 
adding even greater performance to the 6 x 6. 


What's more... 
INTERCHANGEASBILITY... 
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Timken has it! 















Hypoid . . . Timken-Detroit’s “baby”. . . 
proved in billions of ton-miles of service. 
Slower gear ratios without loss of strength. 
Larger bearings . . . bigger, stronger offset 
pinion . . . more teeth in contact . . . torque 
transmission increased. Available in world’s 
only complete axle “family”. . . single-speed; 
single-speed, double-reduction; 2-speed 
double-reduction final drive units, in 7 basic 
capacities covering entire range of medium 
and heavy-duty requirements. 
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of parts for easier logistics 


la simpler logistics problem of stowage and palletizing. 


Fewer different parts in stock bins — of vital necessity to military 
supply officer who must maintain a warehouse on wheels. 


2. 
3. Far greater ease of maintenance. 

4. Fewer records of parts and service operations to maintain. 

5. Reduced personnel training time in operation and maintenance, 
6. More personnel made available for other duty. 


7. Faster availability between manufacture and use. 
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The new design features a straight- 
line drive from the front axle through 
the transfer case to both rear axles. 
This is possible because top-mounted 
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New TDA Drive Line 





| Here’s what makes the Timken-Detroit 


6 x 6 assembly “‘tick’”’ 


double-reduction final drives are used 
on all three axles. Ground clearance is 
increased . . . propeller shaft angles 
reduced vertically and horizontally. 


“TORTURE-TESTED” 
to Save Money on the Job 


WORLD’S LARGEST MANUFACTURERS OF 
AXLES FOR TRUCKS, BUSES AND TRAILERS 


Plants at: Detroit, Michigan « Oshkosh, Wisconsin « Utica, New York 
Ashtabula, Kenton and Newark, Ohio « New Castile, Pennsylvania 








The Convair XFY-1's power plant 
is an Allison 140 turbo-prop en- 
gine, using some 80 New Depar- 
ture ball bearings in 30 sizes. 


Here, New Departures mean pre- 
cise location of moving parts .. . 
preserve shoft alignment and ac- 
curate pitch-line contact of gears. 





| 
BEARINGS 
for a “Pogo” Pilot 


Vertical take-off! Tailfirst landing! Fighter action! It’s the 
Navy’s newest—the Convair XFY-1 “‘pogo stick.” 


In its Allison T40 turbo-prop engine, some 80 New 
Departure ball bearings assure positive positioning of mov- 
ing parts. And in the hub mechanisms of the Curtiss-Wright 
Turbolectric propellers, New Departures carry heavy loads. 


Throughout defense and industry, you'll find New 
Departure ball bearings ideal for countless applications. 
So whatever your bearing problem, talk with your New 
Departure engineer . . . now! 
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GET FULL SHIFT HANDLING, NO UNSCHEDULED DOWN TIME 


... with low cost Exide-lronclad power ! 


Whether the load is light or heavy, tough or fragile, 
electric materials-handling trucks, powered with 
Exide-Ironclad batteries, assure rapid, accurate 
handling of materials throughout the entire shift. 


YOU GET uniform performance throughout each shift during the first . . . with no unscheduled down time. Lower 
when battery electric trucks are powered by Exide-Ironclads. costs for operation, maintenance and depreciation make 
Your trucks handle as much load during the last hour as Exide-Ironclads your best power buy—AT ANY PRICE! 








THE NEW THRIFTY HAULER! The improved industrial truck 
battery. Non-oxidizing plastic power tubes assure longest 
battery life, more capacity in the same space. For full 
details, call your Exide sales engineer— write for Form 1982 
(Installation and Maintenance of Motive Power). 


‘ , ® 
THE POSITIVE PLATES are the heart of any battery. Only Your best power buy 
Exide uses a slotted tube construction. By use of tubes, AT ANY PRICE! 
more active material is exposed to the electrolyte, providing mluis 


greater power. Also, more active material is retained, giving 
longer working life. IRONCLAD® BATTERIES 


> 
Exide INDUSTRIAL DIVISION, The Electric Storage Battery Company, Philadelphia 2, Pa. 
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Anchor Ducts to Concrete and Cut 
Your Costs Up to 80% with the 


REMINGTON STUD DRIVER 


If It’s Remington—It’s Right!’’ 


Remington 


Listed and Approved by 
Underwriters’ Laboratories, 


Inc. 


“Paid for itself in just two jobs.”’ 
Reports like this keep coming in 
from sheetmetal men about the 
Remington Stud Driver. They’re 
setting up to 5 studs a minute in 
concrete and steel with this amazing 
powder-actuated tool. Savings run 
as high as 80%, compared to conven- 
tional fastening methods! 


Economy like this gives your 
maintenance crew a definite advan- 
tage. They can speed up the job... 
get more work completed. And they 
can tackle almost any fastening job. 
Completely self-powered, the Stud 
Driver requires no outside source 
of power—no troublesome wires or 
cables. Its light weight and compact 
size bring every job within easy 
reach. 


It will pay you to get ail the facts 
about the Remington Stud Driver. 
It’s been test-proved to be the 
world’s speediest fastening system 
and can help you save money on the 
job—do the job faster and easier 
than ever before. Just send in the 
coupon for complete information. 


Questions You Are Asking 


QUESTION 
What caliber cartridge powers the 
Stud Driver? 


ANSWER 

32-caliber cartridges in six graded 
power loads are available. Colored heel 
caps make it easy to select the best power 
load for each job. 


Industrial Sales Div., Dept. O.-9 
Remington Arms Co., Inc. 
Bridgeport 2, Conn. 

Please send me a free copy of the new 
booklet showing how I can cut my fasten- 
ing costs. 


Name 





Position—— 
a 


Address ———___—_— 
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NEW REACTOR ANNOUNCED 


The first 
the United States will be developed and 
constructed in a project sponsored jointly 
by the Atomic Energy Commission and 
North American Aviation, Inc. The proj- 
ect, a new step toward the development 
power, will cost 


sodium-graphite reactor in 


of economic nuclear 
about $10 million. 

The reactor will be an experimental 
model of a full-scale power reactor al- 
ready in the preliminary design stage. It 
will use metallic fuel elements of either 
slightly enriched uranium or a combina- 
tion of thorium and uranium 233. It is 
expected to be in operation by mid-1957. 

North American Aviation, which has 
been the principal contractor of the AEC 
in the development of the sodium-graph- 
ite reactor, has agreed to assume up to 
$2.5 million of the total cost and to supply 
the reactor site, at no cost to the Govern- 
ment, near the company’s field test lab- 
oratory in the Santa Susana Mountains, 
north of Los Angeles, Calif. 

The company also will operate the re- 
actor plant experimentally for approxi- 
mately two years under terms of a re- 
cently signed contract with AEC. Title 
to the equipment will remain with the 
Government 

The present project will resemble the 
full-scale plant designed by the company 
but will generate only about 20,000 kilo- 
watts of heat. The plant will have no 
electricity-generating equipment. 

In addition to its sodium-graphite de- 
velopment work North American Avia- 
tion has built “water- 
boiler” homogeneous 
AEC—one at the company’s 
Calif., plant and one at the AEC’s re- 
search facility at Livermore, Calif., which 
is operated by the University of Cali- 


two low-power 
reactors for the 


Downey, 


fornia. 

The sodium-graphite reactor is one of 
five types on which the AEC is concen- 
trating in its 5-year program for the de- 
velopment of economic nuclear 
Another type is the pressurized water re- 
actor which will be placed in the recently 
authorized central station plant 
of the AEC and the Duquesne Light Com- 


pany near Pittsburgh. The other reactor 


power 


power 


types are the homogeneous, the fast 


breeder, and the experimental boiling 


water reactors. 
REACTOR AT MICHIGAN 


The Atomic 
approved the allocation of fissionable ma- 


Energy Commission has 
terial as fuel for a nuclear reactor to be 


built by the University of Michigan. 
The “swimming pool” type reactor will 
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be 


climbed 


Since telephony began, there has been just 
one way to install telephone wires on poles: 
have a trained man climb up and fasten 
them there. Now Bell Laboratories engi- 
neers have developed a special pole line for 
rural areas. The entire line can be erected 
without climbing a pole. 


The whole job is done from the ground. 
Light-weight poles are quickly and easily 











Fastening wires with new tool 


erected. Newly created tools enable men 
to fasten wires to crossarms 10 to 25 feet 


over their heads 


This inexpensive line promises more serv- 
ice in sparsely populated places. From 
original design to testing, it exemplifies a 
Bell Telephone Laboratories team operation 
in widening telephone service and keeping 


costs down. 


Bell Telephone Laboratories 


IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS 
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Key to the new “climbless” 
pole is this insulator. Ground 
crews use long-handled tools 
to place the wire in position 


and then lock it faat 
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CLEVELAND CONTAINERS 


for both MILITARY AND CIVILIAN USES . 


Military spare parts, highly machined metal parts, delicate 
electro-mechanisms and fragile items can be packaged better, 
and at less cost, in fibre containers. 


CHECK THIS LIST OF ADVANTAGES 


May be constructed to meet all the requirements of Methods IA, Il and 
1C4 Packaging, under approved military specifications. 

Low cost. 

Economical cubage and weight. 

Reduction or elimination of intermediate and overpacks. 

Tailored to your product—built-in cushioning, special barriers and liners 
where required. 

High resistance to side impact, bending and compression. 

High intraplant and feeder plant re-use. 


The Cleveland Container Company offers skilled engineering 
help. Take advantage of the convenience and economy avail- 
able in fibre containers. 


Why pay more? For Good Quality . . . Call Cleveland! 


eC LEVELAND CONTAINERGF 


6201 BARBERTON AVE. CLEVELAND 2,0 

@ All-Fibre Cans © Combination Metal and Paper _ 

@ Spirally Ween Tubes and Cores aa all Purposes 

. 

PLANTS — _— onuee Cleveland, Chicago, Detroit, mien Plymouth, Wisc, 
di burg, NJ, Los Angeles + ABRASIVE DIVISION at Cleveland. 

SALES omveese Grond Central Terminol Bidg., New York City; Washington 

Gas Light Bidg., Woshington, 0. C; West Hartford, Conn; Rochester, M Y. 

Cleveland Container Conada, itd: PLANTS AND SALES OFFICES: Toronto and 

Prescott, Ont. « SALES OFFICE: Montreal. 
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be used for the training of engineers and 
for research sponsored by the university 
and by industry. It will be part of the 
Michigan Memorial-Phoenix Project 
which has been established with private 
endowments for studies of the peacetime 
implications and applications of atomic 
energy. 

The reactor will be cooled and mod- 
erated with ordinary water and will use 
enriched uranium fuel. The fuel elements 
will be suspended in a pool of water suf- 
ficently deep to serve as a shield against 
the radiation produced by the reactor. 

Oak Ridge National Laboratory will 
review the reactor design and operating 
plans for the university. A similar “swim- 
ming-pool” facility, the bulk shielding test 
reactor, has been in operation at Oak 
Ridge since 1952. Experience has demon- 
strated that this type of reactor is safe to 
operate and easy to maintain. 


ISOTOPES AVAILABLE 


Stable, or nonradioactive, isotopes pro- 
duced in facilities of the Atomic Energy 
Commission will be available for foreign 
distribution under a program recently an- 
nounced by the Commission. 

Radioisotopes have been sold to foreign 
users by the Commission since 1947, but 
stable isotopes generally have been avail- 
able only to users within the United 
States. About 175 stable isotopes of 
nearly 50 elements are produced by the 
AEC. Stable isotopes, like radioisotopes, 
are valuable tools for basic research in 
various scientific fields. 

A total of 48 foreign countries have 
been authorized to receive radioisotopes 
produced in the United States, and ap- 
proximately 2,500 foreign shipments of 
radioisotopes have been made. Foreign 
requests for stable isotopes will be for- 
warded to the Commission through the 
official representatives of foreign nations 
for radioisotope procurement. 

The terms and conditions for obtaining 
stable isotopes will be the same as those 
which now apply to foreign requests for 
radioiso*opes. The applicant must agree 
to use the isotope only for the purpose 
stated in the application and also must 
agree to report research results to the 
AEC. Foreign countries may obtain iso- 
topes for scientific, medical, and indus- 
trial research, medical therapy, and in- 
dustrial utilization. 

Stable isotopes will be sold at prices 
which will recover full costs of produc- 
tion. The quantity of a stable isotope ap- 
proved for export will be limited to the 
amount generally provided to a domestic 
user for a similar purpose. 

Although some stable isotopes have 
been produced since the 1930's, pre-World 
War II techniques for the concentration 
and separation of stable isotopes were im- 
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Yun CUT COSTS » 
PRECISION DIE CASTINGS 








oid i Sl ee 


COMBINE PARTS IN 


Substantial savings in production costs 
can often be realized by combining sev- 
eral parts into one Precision die casting. 
Precision’s ability to produce die castings 
using intricate dies and coring methods 
offers you almost unlimited possibilities 
in savings. 


You benefit two ways —the cost of 


ONE DIE CASTING 


producing one die casting is usually less 
than the sum of several of its parts in 


smaller castings. Secondly, you eliminate 
the assembly costs involved in putting to- 
gether the smaller parts. 

We'd be glad to discuss your prob- 
lems with you and show you how ycu 


can cut costs. 


Write for complete information TODAY! 


PRECISION CASTINGS CO., Inc. 
212 Walnut St., Fayetteville, N. Y. 


Cleveland, O. Chicago, Il 
Cortland, N. Y. 


Syracuse, N. Y. 
Kalamazoo, Mich. 


W 
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OFFICIAL U.S. NAVY PHOTO 


Airborne equipment for 
Navigation, Communication, 
flight control—or accurate 
practically all other essential related 
necessities of air-war operations are 
provided through magnetic core units of 
special properties and highest mechanical 
excellence. Where electronic computer cores, 
magnetic amplifier cores and servomechanism 
motor cores are required consult 
Magnetic Metals Company. 
Write for BULLETINS 53H and 531 for more information 
on such specialized applications. 


MAGNETIC METALS 
ComPaANy 


ELECTROMAGNETIC CORES AND SHIELDS 
HAYES AVENUE AT 2ist STREET - CAMDEN 1, N.J. 
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practicable for most elements, and only 
very minute quantities of pure separated 
isotopes could be obtained. 

Electromagnetic separation was one of 
the methods used during World War II 
to separate the uranium-235 isotope, 
needed for atomic weapons, from the 
more common uranium-238 isotope. This 
method no longer is used for uranium 
separation. 

However, part of the electromagnetic 
separation plant at the Oak Ridge Na- 
tional Laboratory has been utilized for 
the production of stable isotopes for re- 
search in quantities much greater than 
were available before. Most stable iso- 
topes now are produced by electromag- 
netic separation. 

Stable isotopes have various research 
uses. Some elements do not have radio- 
isotopes with half-lives long enough to 
make their use feasible in experiments 
Stable isotopes of these elements can be 
used in tracer experiments. Boron-10 is 
useful as a neutron detector. Deuterium, 
the stable heavy isotope of hydrogen, has 
been utilized in biological and chemical 
studies. Helium 3 is important in low- 
temperature studies 

A miniature gage which will enable 
scientists to make more efficient studies 
of pressures resulting from nuclear ex- 
plosions has beer. developed at the Ar- 
mour Research Foundation of the Illinois 
Institute of Technology, Chicago. 

The pressure gage, probably the small- 
est of its kind ever made, can measure 
pressures as low as those from a breeze 
to those that would demolish the sturdiest 
of buildings. Its chief use at present is in 
small models used in laboratory studies 
of atom bomb blasts. 

Several of the foundation’s projects 
were set up to gather information about 
the effects of atom-bomb blasts—without 
using atom bombs—and information on 
blast effects was obtained by the use of a 
shock tube. This is an 18-foot-long tube 
with an 8-inch-square cross section. Tubes 
of other dimensions are also in use 

Air pressure is built up in a chamber at 
one end of the tube, then released sud- 
denly when a plastic partition is pierced 
This produces a pressure wave, or shock 
wate, which travels down the tube and 
simulates an atomic blast. A model is 
mounted at the far end of the tube, and 
the tiny pressure gages are installed at a 
number of points on the surface of the 
model to measure the blast effects. 

One of the gage’s most important char- 
acteristics is said to be almost instantan- 
eous response to changing pressures. 

In operation the gage converts blast 
pressures into electrical voltages. The elec- 
trical output varies with the amount of 
pressure the gage senses, and the voltage 
actuates a recording device. 
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W. G. Swartchild, Jr., Swartchild & Company, Chicago, III. 
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Henry N. Marsh, Hercules Powder Company, Wilmington, Del. 


Treasurer 
James D. McIntyre, Washington, D.C, 
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John Ross Delafield, Delafield, Marsh and Hope, New York, N.Y. 
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Leo A. Codd, Washington, D.C, 


Secretary 
Florence G. Ferriter, Washington, D.C. 


DIRECTORS 
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Robert L. Biggers, Fargo Division, Chrysler Corporation, 
Detroit, Mich. 

Levin H. Campbell, Jr., 
Washington, D.C. 

Donald F. Carpenter, Wilmington, Del. 

Henry L. Clark, General Motors Corporation, South Gate, 
Calif. 


Automotive Safety Foundatior., 


W. W. Coleman, Bucyrus-Erie Company, Milwaukee, Wis. 


C. Stewart Comeaux, Oklawaha, Fla. 

B. F. Fairless, U.S. Steel Corporation, Pittsburgh, Pa. 
Herbert A. Gidney, Gulf Oil Corporation, Pittsburgh, Pa. 
R. E. Gillmor, Sperry Corporation, New York, N.Y. 

E. R. Godfrey, General Motors Corporation, Detroit, Mich. 


S. C. Hope, Esso Standard Oil Company, New York, N.Y. 
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George F. Hussey, Jr., 
New York, N.Y. 

C. Jared Ingersoll, Muskogee Company, Philadelphia, Pa. 

K. T. Keller, Chrysler Corporation, Detroit, Mich. 
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Ben Moreell, Jones & Laughlin Steel Corporation, Pittsburgh, 
Pa. 
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Charles D. Wiman, Deere & Company, Moline, Ill. 
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Command of the Sea 


The Traditional Role of the Navy in the Defense of America 


HE Navy’s historic réle has been 

to secure command of the sea. 

Our fleets have expanded in 
some eras and shrunk to insignificance 
in others as the threat from overseas 
powers rose and fell. 

In the mid-nineteenth century, while 
a friendly Great Britain ruled the seas, 
we had no fleet and were forced to 
amazing improvisations to conduct our 
coastal operations during the War be- 
tween the States. As the German and 
later the Japanese fleets expanded, ours 
were increased comparably. 

At present, overriding seapower rests 
with the United States and Great Brit- 
ain although the Russian Navy now 
ranks second in tonnage to the U. S. So 
the question may arise as to why this 
country maintains large fleets in the 
Atlantic and the Pacific. 


N this troubled world with two great 

alliances of opposing ideologies en- 
gaged in a cold war, what is the Navy’s 
function? What is the Navy’s réle if 
we become engaged in war with a great 
power concentrated on land and inde- 
pendent of sea communications? 

Our Air Force can devastate an ag- 
gressor’s industry by strikes over long 
bases at home 


distances from 


and overseas. Our Army is essential to 


many 


drive back opposing armies and occupy 
the ground. The Navy has the vital 
task of maintaining command of the 
sea so that it can strike an enerny from 
any point off his coastline and main- 
tain our lines of communication to 
overseas bases. 

The Navy must be ready to drive 
hostile fleets from the seas. Then its car- 
rier task forces can strike great distances 
inland with their aircraft from disper- 
sible floating bases. Bombardment forces 
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Adm. Robert B. Carney, 
U.S.N., the present Chief of 
Naval Operations, was gradu- 
ated from the United States 
Naval Academy in 1916. He was 
gunnery and torpedo officer on 
the U.S.S. FANNING when she 
captured the German U-58 in 
November 1917. 

He served extensively at sea 
on destroyers and on stafis. 
Ashore he was an instructor at 
the Naval Academy, plans offi- 
cer at the Naval Gun Factory, 
and in the Fleet Training Divi- 
sion, Office of the Chief of 
Naval Operations. 

For two years preceding World 
War II Admiral Carney assisted 
in the codrdination of the Navy's 
Small Craft Program in the Of- 
fice of the Assistant Secretary 
of the Navy. During World War 
II, he commanded the cruiser 
Denver and was chief of staff 
to the Commander, South Paci- 
fic Forces. Later, as chief of 
staff to Admiral Halsey, Com- 
mander, Third Fleet, he planned 
fleet operations in connection 
with the invasion and protection 
of the Philippines. 

From 1946 to 1950 Admiral 
Carney was Deputy Chief of 
Naval Operations for Logistics 
and then assumed command of 
the Second Fleet for a short pe- 
riod until he was assigned as 
Commander in Chief, U.S. Naval 
Forces, Eastern Atlantic and 
Mediterranean. 

Prior to being appointed Chief 
of Naval Operations in August 
1953 Admiral Carney was Com- 
mander in Chief, Allied Forces, 
Southern Europe. 

He was awarded the Navy 
Cross, the Distinguished Service 
Medal three times, and the Le- 
gion of Merit for his fearless ac- 
tions and brilliant planning in 
World War II. 











or guided-missile ships and submarines 
can hurl missiles deep into enemy terri- 
tory from the sea. Amphibious forces 
can launch an invasion or turn an 
enemy's flank. 

In the pursuit of these major opera- 
tions it will be necessary to keep the 


sea lanes open and to protect our float 


ing bases by the constant vigilance of 


antisubmarine units. 
Our Sixth Fleet in the Mediterran- 


ean is an example of naval power alert 
to its réle and a visible deterrent to ag- 
gression. As early as 1946, James For- 
restal, then Secretary of the Navy, an 
nounced that we would maintain naval 
forces in the Mediterranean to support 
our national policy. 

In 1948 these forces were increased 
to a formidable unit and designated as 
a task fleet. They remain constantly in 
the Mediterranean as a warning to all 
would-be trespassers that the United 
States is prepared to back up its allies 
instantly with naval power. 

Similarly, in the Pacific we have wit- 
nessed the effectiveness of a fleet in 
operation in the 


support of a land 


Korean war. 


linea man who directs the far-flung 


naval forces of this Nation is Adm. 


Robert B. Carney, Chief of Naval Op- 
erations, From his headquarters in the 
Pentagon he sets policies that guide all 
naval operations—fitting naval opera- 
tions into the over-all scheme of mili- 
tary operations through his position as 
a member of the Joint Chiefs of Staff. 

Admiral Carney must not only keep 
the fleets at top fighting efficiency but 
must see to it that they have modern 
weapons that take full advantage of 
scientific developments. 

There is a constant search, a contin- 
scientists and 


uous demand on our 


technologists for more effective and 
higher-powered weapons to insure that 
our naval strength remains supreme. 
The Navy also depends heavily on 
strong industrial support to produce 
its weapons in the quality and quantity 
required. To meet these needs, the 
American Ordnance Association always 
stands ready and willing to assist the 


Navy by all the means at its disposal. 
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New Army Organization 


A plan for making today’s Army more efficient and effective 


HE need for improvement in 
Army organization has been evi 
dent for some time. A radical 
reorganization has been necessary for 
each of the two major wars in this cen- 
tury. Various congressional hearings, 
including the ammunition hearings, 
have pointed up major deficiencies. 
Before taking leave of his office as 
Secretary of Defense, Robert Lovett, in 
his report to the President, indicated 
a special need for reorganization of the 
Army in those portions of the logistics 
field which are covered by the indi 
The 


stressed the 


vidual Army technical services. 


Rockefeller 


need for 


Committee 
reorganization within the 


military departments, including the 
Army. 

The Secretary of the Army’s Plan for 
Organization is based on experience of! 
the most highly qualified people in the 
organizational field, both inside and 
outside the Army. The plan synthe 
sizes the results of a great many formal 
studies, analyses, and 


and _ informal 


evaluations. 


N late 1953, pursuant to the study 

by the Rockefeller Committee which 
laid the groundwork for the President's 
Reorganization Plan No. 6 of 1953 
covering the Department of Defense, 
the Secretary of the Army appointed 
an Advisory Committee on Army Or 
ganization. The members of the com 
mittee were: 

Paul L. 


dent, Food Machinery and Chemical 


Davies (chairman), presi 


Corporation, San Jose, Calif.; C. Jared 
Ingersoll, chairman of the board, Mus 
kogee Company, Philadelphia; Harold 
Boeschenstein, president, Owens-Corn 
ing Fiberglas Corporation, Toledo; Ir\ 
ing A. Duffy, 
Motor Company, Birmingham, Mich.; 


vice-president, Ford 
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Hon. John Slezak 


Under Secretary of the Army 


and Lieut. Gen. Lyman L. Lemnitzer, 
Deputy Chief of Staff for Plans and 
Research, Department of the Army. 

This committee made an intensive 
study during the period from Septem- 
ber 1953 to January 1954 and made 
important recommendations. The Sec- 
retary of the Army’s Organization 
Plan, now approved, incorporates the 
major portion of the organizational 
reform embodied in the recommenda- 
tions made by the Davies Committee. 
Without the work of the 


members, the 


dedicated 
committee progress in 
Army organization being made at this 
time would not have been possible. 
The studies, analyses, and evalua- 
tions made over the years have revealed 


four major general conclusions: 


1. The need to reorganize the top 
structure of the Department, so the 
Army can function as a truly effective 
member of the Defense team. 

2. The need to realign the organi- 
zational structure in order to make pos- 
sible an effective professional partner- 
ship between the civilian and the mili- 
tary within the Army—one which will 
provide true civilian control and, at the 
same time, truly effective military 
operations. 

3. The need to achieve the flexibility 
of organization which will enable the 
Army to function effectively in peace 
and in war and function well in the 


environment and with the type of peo- 





This article is based on the 
presentation of the Secretary 
of the Army's Plan for Or- 
ganization made at the annual 
Secretaries’ Conference with 
the President, Quantico, Va., 
June 18, 1954. 





ple which will be available to us in 
accomplishing our mission. 
4. The strictly 


the Army’s activities, and the combat 


military aspects of 
functions themselves, have always ab 
sorbed the major interest of the Army’s 
top personnel, civilian and military. As 
a result, superb combat arms officers, 
troops, and tactics have been developed. 
Over many years this combat type of 


thinking has predominated. 


LTHOUGH with the change in 

the character of warfare the major 
logistics activities of the Army have be- 
come progressively more and more im- 
portant to the total effectiveness of the 
Army, these logistics activities have be- 
come more and more subordinate in 
the organizational arrangements and 
in the operations of the Army Es 
tablishment. 

The organization plan which the 
Secretary of the Army has developed 
gives major attention to the correction 
of these four defects. The plan pro 
poses changes in the top structure, 
which will relate the Army properly to 
the Department of Defense and make 
the Army a true member of the De 
fense team. It proposes other changes 
in the top structure and in the internal 
structure which will correct other de 
fects. I shall discuss these in some 
detail. 

As will be seen by referring to the 
chart on page 204, the new organiza 
tion realigns the structure of the Army 
in such a manner as to permit the 
Secretary to function as the chief execu 
tive of the Army Establishment, and it 
gives him the organizational tools he 
needs for this purpose. 

Because the Army not only has the 
function of doing its job but is also a 
institution, it must 


public interpret 


ORDNANCE 























itself and explain and justify its activi- 

ties to the public and the Congress. So 
the Secretary of the Army, as part of 
his over-all control, must be intimately 
tuned in with and control the Army’s 
relationship to the public in general 
and the Army’s relationship to the 
Congress. So the Office of Public In- 
formation and the Office of Legislative 
Liaison are being placed under the im- 
mediate control of the Secretary. 

Also, the. General Counsel reports 
directly to the Secretary, and the Sec- 
retary has an administrative as- 
sistant. 

In order to have true civilian 
control the Secretary must have, 
as a minimum, civilian appoint- 
ees for the functional control of 
the major areas of personnel, 
money, and matériel. In addition, if 
the Secretary of the Army is to be its 
true general manager, he has urgent 
need for an intimate deputy—an alter 
ego, to assist him in this field. 

Also, the tremendous and growing 
importance of the worldwide military 
aspects of civil functions can neither 
be delegated to the military nor han 
dled adequately with the existing num- 
ber of Assistant Secretaries. 


CCORDINGLY, a request has been 

made to the Congress for the au- 
thorization of two additional Assistant 
Secretaries. To one, the Secretary plans 
to reassign responsibility in the research 
and development and logistics area— 
relieving the Under Secretary of this 
responsibility thus freeing the 
Under Secretary to assist the Secretary 


and 


and to act as his deputy. 

The second new Assistant Secretary 
will undertake the tremendous com- 
plex of intertwined civil-military func 
tions, including the Canal Zone Gov- 
ernment, the Panama Canal Company, 
the Alaska Communications System, 
Civil Functions of the Army, civil af- 
fairs and military government, psycho 
logical warfare and so on. Assistant 
Secretaries are already functioning in 
the personnel and financial fields. 

The 
act for and with the authority of the 
Secretary. They will all have direct and 
intimate working relationships with the 


four Assistant Secretaries will 


subordinate agencies of the Army in 


September-October 1954 











discharging their functional responsi- 
bilities in their respective fields. 

The Chief of Staff will have, as he 
has now, “supervision of all members 
and organizations of the Army” as is 
provided by law. This provision of 
law is given full force and effect by the 
fact that the Comptroller of the Army 
and the Deputy Chiefs of Staff shall 
report and be responsible to the Chief 
of Staff. 

If at any time the Chief of Staff 
finds himself in conflict with the in- 
structions of any of the Assist- 
ant Secretaries in the discharge 
of their responsibilities for func- 
tional control, the Secretary or 
the Under Secretary will resolve 
the differences. 

We propose to set up pri- 
mary working relationships between 
the top civilian executive structure of 
the Department of the Army and ci- 
vilian officials of the Department of 
Defense. These primary liaison rela- 
tionships should materially speed and 
harmonize the transaction of business 
between the two levels of organization. 

Some extremely important changes 
are being made in the internal struc- 
ture of the Department of the Army. 
Responsibility is being assigned more 
on a mission basis than has been pos 
sible in the past. The two major mis- 
sion areas are, first, tactical personnel 
and operations; and, secondly, logistical 
personnel and wholesale-level logistical 
operations. 

It was primarily the weakness in 
our organization for logistics which 
caused the major reorganiza- 
tions in World War I and 
World War II. Our organiza- 
tion must be arranged for effec- 
tive performance in both war 
and peace. It must be possible 
of rapid expansion and contrac- 
tion. Therefore we should not delay 
longer in taking action to improve our 
organizational structure. 

Where, previously, just below the 
Assistant Secretary and Chief of Staff 
level we had the Comptroller of the 
Army, the Deputy Chief of Staff for 
Administration and Operations, and 
the Deputy Chief of Staff for Plans and 
Research, we now recognize the pres- 
ent importance of logistics by providing 





a new Deputy Chief of Staff for 
Logistics. 

By grouping the Army General Staff 
and the Continental and Overseas 
Commands organizationally as a major 
mission area, we fully protect the ex 
cellence of our combat forces and the 
performance of the combat functions. 

But some adjustments are needed 
in this area. It has long been recog 
nized that the Chief of Staff does not 
have a mechanism which will give him 
coordinated control of the continental 
army areas. The armies now receive 
fragmented and diffused direction from 
the various 


Staff. 


elements of the General 


T is generally agreed, throughout the 

various organizational studies, that 
we should set up a Continental Army 
Command which would have control 
of the six continental armies and the 
Military District of Washington. This 
is being done. 

The 


will perform all the functions now 


Continental Army Command 
charged to the Army Field Forces and 
in addition will direct and control these 
armies for the Chief of Staff. Authority 
and responsibility will be concentrated 
the continental commander. 


in army 


Clean-cut lines of accountability are 
thus established, and performance can 
be evaluated on a coédrdinated, mission 
basis. 

We are also taking steps to strengthen 
research and development. Control of 
this at Army Staff level is being placed 
on the military operations side—with 
the “user,” where it belongs. It 
will be under the Deputy Chief 
of Staff for Plans and Research. 

As this organization plan is 
effect, the 


Staff will be relieved of many 


put into General 


of its operating functions. It 
will thus be freed to perform its func 
tion as a true military General Staff. 

The seven technical services of the 
Army embrace almost the entire field 
ot wholesale-level logistics—both the 
matériel itself and the logistics services 
such as construction, communications, 
and so on. 

By grouping 


under the Deputy Chief of Staff for 


the technical services 


Logistics, for the first time we provide, 
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on a permanent basis, for the effective 
development of the over-all logistics 
structure of the Army for the service 
of the combat forces. 

What is just as important—we pro- 
vide an organizational arrangement 
which will, for the first time, make 
possible the systematic development of 
professional /ogisticians, so that we can 
expect to improve the quality of our 
performance of logistics operations. 

We now have arrangements for the 
development of excellent combat offi- 
cers and for the development of ex- 
cellent technical and professional spe- 
cialists. The hearts of the combat 
officers are usually with troops and 
operations. Logistics to them is a less 
attractive career field than military 
operations. 

The natural source of officers from 
which true 
would be from among those who have 


to develop logisticians 
already devoted their primary interest 
and attention to the performance of 
parts of the logistics function. Some of 
these officers will always wish to re- 
main technicians or professional spe- 
cialists, and arrangements must be 
made to permit them to do so—both 
for the sake of those officers and, even 
more important, for the effective per- 
formance of the technical and profes- 
sional functions which are so necessary 
to the accomplishment of the Army’s 


mission. 


UT some, who have major capabil- 

ity in this tremendous business 
and industrial area of the military and 
who have chosen the logistics side of 
the Army—even as segmented among 
the technical services as it is now—as 
their career, have long felt the restric- 
tions upon their development and ad- 
vancement. 

By enabling these officers who wish 
to become generalists and top managers 
in the logistics field to do so, through 
the control of 
Deputy Chief of Staff for Logistics, 
we shall then have the opportunity to 
attract into the logistics field those who 


their careers by the 


have the aptitude for it and the tre 
mendous individual capabilities which 
are needed if we are to correct the long 
standing deficiencies in our logistics 
operations. 
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It has been stated that there was 
more matériel in the pipeline at the 
end of World War II than was used 
up, or shot up, or worn out, during 
all the combat operations. We know 
we cannot afford this type of wasteful- 
ness now or in the future. 


HE only way we are going to get 
top-notch management in the logis- 
tics area is to make a logistics career suf- 
ficiently attractive so that some of our 
best people will choose it. With the op- 
portunity for promotion on the logistics 
side up to, and including, the position 
of Deputy Chief of Staff for Logistics, 
we have made a real be- 
ginning toward solving 

that problem. 
The Secretary of the 
Army and the Chief of 
Staff can require effec- 
tive performance in the 
logistics field by giving the Deputy 
Chief of Staff for Logistics command 
control over the technical services in all 
aspects of their organizations and op- 
erations and by giving the Deputy 
Chief of Staff for Logistics full control 


of all the resources needed by the tech- 


nical services in the performance of 
their missions. Under this type of ar 
rangement it will, for the first time, be 
possible to achieve a balanced manage- 
ment of the logistics functions and to 
take corrective action before crises de- 
velop. 

Our activities in the wholesale in- 
dustrial-commercial or logistics area in 
the overseas commands are perhaps as 
tremendous as they are in the conti 
nental United States. For the Secretary 
of the Army and the Chief of Staff, the 
Deputy Chief of Staff for Logistics will 
exercise staff supervision over these 
functions. 

Naturally, with the tremendously 
important mission assigned to him, the 
Deputy Chief of Staff for Logistics will 
need a competent Logistics Staff to 
assist him. Provision is made for this, 
as shown on the organization chart on 
the preceding page. 

This organization plan will permit 
us to clarify and perfect our financial 
management or comptroller functions. 
We are already far along with this. 


What we shall do now is to concentrate 


effort on the integration of the thirty 
or so accounting systems. 

We shall realign our programming, 
budgeting, and accounting so that they 
follow the lines of organizational re- 
sponsibility. We shall relate the various 
recording and reporting structures for 
budget, for accounting, and for pro- 
gramming so that we have the tools for 
balanced management at all levels 
throughout the Establishment—man- 
agement that is suited to the mission 
being performed in each instance. 

Obviously, the techniques will differ, 
as between the military operations side 
and the predominately industrial-com- 
mercial activities on the logistics side. 
The differing needs of the two mission 
areas must be taken into account. 

The Office of the Chief of Finance 
will be made directly responsible to 
the Comptroller. This will clarify re- 
sponsibilities in the comptroller field, 
and it will permit the broadening of 
the career horizon of Finance Corps 


officers. 


INALLY, this plan will place the 

Inspector General under the imme- 
diate control of the Chief of Staff, rather 
than as a staff element subordinate to 
the Deputy Chiefs of Staff level. The 
Inspector General is the Chief of Staff's 
personal agent in determining whether 
policies are being complied with, 
whether regulations are being adhered 
to, whether established procedures are 
being followed, whether operations are 
proceeding in the manner the Chief 
of Staff believes they are. So you can 
see why it is important that he be 
directly responsible to the Chief of 
Staff. 


In summary, does not 


the Army 
claim that this reorganization plan is 
the perfect answer to all our problems 
nor that it is an organization which is 
good for all time. We believe that it is 
a tremendous step forward in making 
the Army efficient and effective in the 
present-day world. 

Naturally, there is much still to be 


shall 


continue to look for ways to impr 


worked out. Naturally, also, we 
ove 
and perfect Army organization and 
operations as a member of the Depart 
ment of Defense team and in the serv 


ice of our Nation. 








What of the H-Bomb? 


ECAUSE war is a political in- 


strument and weapons are mili 


tary instruments it logically fol- 


lows that the introduction of a new 
weapon or the adoption of a new means 
of waging war must carry with it a 
political significance. 

Hitherto no considered attempt has 
been made to tackle this problem, and 
new weapons and means have been in 
troduced without thought of their po 
litical consequences. This has been due 
not so much to the difficulty of probing 
the future as to man’s ineradicable dis 
like of the unconventional and his ab- 
horrence of change. 

Nevertheless when, after years and 
sometimes centuries of blind trial and 
error, the political significance of a 
new weapon becomes apparent, it is 
seen that even at the time of its adop 
tion the forecasting of its political in 
fluence was in no way an insuperable 
problem. 

Furthermore, had a forecast of no 


more than a modicum of accuracy been 
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Maj. Gen. J. F. C. Fuller 


made when the new weapon or means 
was first introduced, the biind trail of 
trial and error could have been con- 
siderably curtailed. 

In order to establish a background to 
this really vital problem, let us turn to 
the discovery of gunpowder and the 
introduction of firearms during the 
late Middle Ages and ask ourselves: 
What was their political significance? 
To clarify this question, we must first 
make certain of its background; that 
is, we must examine the character of 
warfare which preceded this radical 
change. 

Once Europe had been Christia 


General Fuller is a_ well- 
known British soldier-author, 
one of the outstanding mili- 
tary analysts and historians of 
the present day. He is a fre- 
quent contributor to the pages 
of ORDNANCE. 


(Air Force photo 


Church had established its 
dominion, in its 


that, although it could not eliminate 


and the 
wisdom it realized 
war, it could mitigate its destructive 
ness by restricting it to disputes be 
tween the aristocracy; that is, by en 
nobling war and therefore deprolitari- 


anizing it. 


HIS was the political significance of 
the feudal system, and its military 
reaction was that wars became trials by 


battle between factions of the aris 


tocracy in which the common people 


were excluded and in which, when 


required to do so, the Church acted 


as God’s referee. Battles were contests 
of prowess and skill in which killing 
was secondary to capture for ransom. 
Into this political framework, and in 
medieval times religion was politics, 
came gunpowder. What was its politi- 
cal significance? It was that it democra- 
Monluc (1502 


tized Blaise de 


1577), Marshal of France, said of the 


war. 
arquebus that it was “the Devil's in- 
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vention to make us murder one an- 
other.” 

Why the Devil’s? Cervantes (1547- 
1616) in “Don Quixote” gives the an- 
swer: it is that “the devilish invention 
of artillery enables a base cowardly 
hand to take the life of the bravest 
gentleman. . . A chance bullet, coming 
nobody knows how or from whence, 
fired perchance by one that fled af- 
frighted at the very flash of his vil- 
lainous piece, may in a moment put a 
period to the vastest designs.” 

In other words it destroyed the 
aristocratic order of society and by de- 
stroying it changed the entire method 
of war. This in the days of the Renais- 
sance was considered as devilish as to- 
day we consider the destruction of our 
democratic or bourgeois order by Com- 


munism. 


N part, this was appreciated by Con- 

dorcet (1743-1794) in his “Esquisses 
d'un tableau historique des progrés de 
esprit humain,” in which he connects 
the rise of infantry with the rise of 
democracy, though he would have been 
more correct had he reversed the se- 
quence, because the musket made the 
infantryman and the infantryman made 
the democrat. Gunpowder, as Carlyle 
says, “made all men tall.” 

In this brief analysis the point to 
note is that it took several hundred 
years in which to gage the political 
significance of gunpowder. Yet in the 
fifteenth century, when firearms were 
gradually being adopted, seeing that 
they could render armor useless and 
shatter castles (these two abutments of 
feudal power) not only were feudal 
warfare and the feudal social 
but it should 
have been evident that they 
bour- 


geois warfare and the bourgeois 


order doomed, 


would be replaced by 
social order. 

Toward the end of the fifteenth cen- 
tury we find such noted soldiers as 
the Condottieri Gian Paolo Vitelli and 
Prospero Colonna stumbling on this, 
for they declared that wars were won 
rather by industry and cunning than 
by the actual clash of arms. 

With this background in mind, | 
will next turn to atomic warfare and 
to the hydrogen 


more particularly 
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Because of its tremendous destructive potential to 


both friend and foe, the new weapon may prove as 


great a deterrent to international wars as gunpow- 


der was to the interfeudal wars of an earlier age. 





bomb—the most powerful of all atomic 
weapons. What is its political signifi- 
cance? I hope that I have made it 
clear that until this question is an- 
swered it is not possible to fathom its 
repercussions on warfare as waged to- 
day; that is, in the late bourgeois age. 
Its political significance does not lie 
in its destructiveness, which is part of 
its military nature and which I need 
not enter upon because it is common 
knowledge. Instead, so I hold, 
it is that it is likely to prove as 
interna- 


great a deterrent to 


tional wars as gunpowder was 
i — 


to interfeudal wars. ——_) 


introduce the hydrogen bomb and ex 
amine its political significance and its 
reactions on the organized interna 
tional warfare which has prevailed dur 
ing the bourgeois age. 

In the British “Statement of Defence 
1954, presented to Parliament in Feb 
ruary last, we are told it is visualized 
that the next war will be opened by a 
relatively short period of intense atomic 
attack followed by a period of “broken 

backed” 


dentally, can only mean com 


warfare—which, inci 


plete paralysis. 
British 


able to 


Therefore, “active 


forces must be with 


In other words, what gun- See SS stand the initial shock,” and 


powder did to the feudal or aristocratic 
order, the hydrogen bomb will do to 
the bourgeois or democratic order. 

Again, let us make certain of our 
premises. What do we actually mean 
by “international war” from the politi- 
cal point of view? The struggle be 
tween organized armed forces which 
seek to impose the will of their respec- 
tive governments on their opponent's 
government by defeating its fighting 
forces or reducing them to impotence 
in order that negotiations of peace may 
be opened and a settlement of the dis- 
pute arrived at. 

This highly conventional type of war 
began to break down in 1919 
when the First World War was 
liquidated by an imposed in- 
stead of a negotiated peace, and 
in the Second World War the 
breakaway was so complete that 

no peace, either negotiated or imposed, 
was found possible. Hence the present 
state of “wardom.” 

This means that, instead of war be- 
ing looked upon as a political instru- 
ment, peace has taken its place as a 
war instrument and has become the 
parade ground of what is called “cold 
war’ —proletarian war. 

Next, within this framework let us 


British “reserve forces must be capable 
of rapid mobilization behind the shield 
which our active forces provide and 
be ready to perform their combat tasks 
at the earliest possible moment.” 
This is a farrago of nonsense. Not 
only is the political significance of the 
atomic attack overlooked but also its 
military reactions. How are the active 
forces going to withstand the initial 
shock, and, if they cannot withstand it, 
how are the reserves going to mobilize 


in time to perform their combat tasks? 


HOUGH I am no prophet, when I 

accept what I have read of the hy- 
drogen bomb, and when I accept what 
the recent history of war points to 
namely, that the next war will be un 
declared—my prediction is that one hy 
drogen bomb exploded over London 
will immediately put the whole of 
Great Britain Aors de combat. 

Firstly, her government will disap 
pear en bloc; and, secondly, the destruc- 
tion of London will automatically place 
over half her people on starvation level. 

Add to this half a dozen other bombs 
on Liverpool, Bristol, Glasgow, etc., 
and one or two on the shield and there 
will be such chaos that mobilization 


will be impossible. 











Transfer this type of war to the 
United States and Russia, and though 
they are less vulnerable than Great 
Britain is to atomic attack, by multi 
plying the number of bombs dropped 


results 


the same are predictable. 

The truth therefore is that the hy 
drogen bomb has bereft organized in 
ternational war of its political signifi 
cance. It has not only made this type 
of war mutually suicidal but also ri 
diculous for all it can lead to is uni 
versal chaos, and anarchy is the one 
thing which throughout history has 
terrified man—he will submit to any 
form of government in order to avoid 
it. 

The issue is that the hydrogen bomb 
is a deterrent to a particular type of 
warfare, exactly as in its day gun 


powder was to another particular type. 


HIS was recognized before the Rus 

sians built their first atomic bomb: 
for time and again Sir Winston 
Churchill and others proclaimed that, 
though the Western Powers had dis 
banded the greater part of their fight 
ing forces, because they had the atomic 
bomb the conventional Russian Army— 
the mightiest in the world—was vir 
tually disarmed. 


If this be true, then it logically fol 
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Typical cloud formation develops after H-bomb detonation during Operation Ivy conducted in the Marshall Islands (Air Force photo). 


lows that, now the Russians have the 
atomic bomb and probably the hy- 
drogen bomb also, instead of the deter- 
rent of conventional warfare having 
been canceled out, it has been doubled. 

An example of this is the recent war 
in Korea. At any moment it might 
have been terminated by the atomic 
bomb, and the reason it was not was 
fear that the Russians would retaliate, 
and were they to do so the result would 
be a third world war. 

So powerful was this potential threat 
that the United Nations were willing 
to forego their political aim—the uni 
Korea risk a 


problematical extension of the war. 


fication of rather than 


If this does not clearly reveal the 
political significance of atomic warfare, 
then all I can say is that, in this age of 
adult scientific-mindedness, we must 
be inflicted with political infantilism. 

Does this mean that war is approac h 
ing its end? Certainly not, because the 
fundamental causes of war are pro 
foundly psychological; therefore they 
eliminated by 


cannot be physica, 


means. St. lames put his finger on this 


when he wrote: “From whence come 
wars and fighting among you? Come 
they not hence, even of your lusts that 
war in your members?” 


War is part and parcel of human 








nature—original sin. It is Hydra-headed 
and has many faces. 

All it means is that one type of war 
has become obsolete and that another 
type is taking its place. As gunpowder 
democratized war by annulling it as 
the perquisite of the nobility and 
handed it over to the middle classes, so 
are atomic weapons now proletarian 
izing war by removing it from the 
hands of the bourgeoisie and placing it 
into those of the proletariat. This they 
are accomplishing by rendering gun- 
powder warfare ridiculous and thereby 


depriving it of its politcal significance. 


kK YR want of a better name, the new 

form of war in this age of mass-man 
is called “cold war.” It is a combina 
tion of psychological war, the weapons 
of which are the emotions of man, and 
the most primitive type of war, guer- 
rilla war, which throughout history has 
been the military instrument of the 
masses. 

This has not come about because of 
Marxist Communism, which is no more 
than a political effect of industrializa 
tion, but by the impact of industry and 
science on civilization and through 
civilization on war, in which the moral 
factor is, more and more, taking first 


place. 


ORDNANCE 




















Three-quarters of a century ago an 
English soldier, Col. C. B. 
bury, put his finger on this crucial 


Bracken- 


military change when he wrote in the 
July 1878 number of The Nineteenth 
Century Review: “Moral effect is the 
object aimed at in a battle, for the 
killed and wounded have no influence 


on the final retirement.” 


HIS was with reference to his pro- 

posal to armor field artillery in order 
to enable it to face rifle and shrapnel 
bullets at close ranges. 

Moral effect and not physical de- 
struction was the soul of the tank blitz- 
kriegs of the last war the aim of which 
—even if unrecognized at the time— 
was not to kill the enemy’s soldiers, 
but to paralyze his command. 

In strategic bombing it was also the 
goal which it was hoped would be 
achieved, and in atomic warfare it is 
annihilation which is 


fear of mass 


holding it in leash and, as we have 
seen, even at the cost of foregoing vic- 
tory. 

Finally, in the radio we have the 
most powerful of all proletarian weap- 


ons which without physical or material 


destruction can subvert man’s mind. 
What does all this amount to? That 
industrial civilization has taken panic 
at its own military creations and out of 
sheer self-preservation is whispering 
into the ears of all would-be combat- 
ants: “Unless you change your method 
of fighting, all you fight for will be lost 
in your final victory or defeat, because 
physical warfare in atomic terms has 
ceased to be a profitable instrument.” 
When we remember that we are now 
living in a transitional period between 
two forms of war—one dominantly 
physical and the other dominantly psy- 
chological—how should we proceed? 
secure ourselves 


Firstly, we must 


against the old form of war—that is, 
a repetition of the last one—in order 
that we may be in a position to con- 
centrate all our energies on the new. 

Secondly, we must secure ourselves 
against the new form and, thirdly, 
wage it to the full, because it is an 
actual and not a problematical war— 
a war which is daily being waged by 
the Kremlin and so far virtually un 
opposed. Therefore the longer we delay 
to do so, the more vulnerable we shall 


become to psychological attack. 


Photographed 50 miles from detonation site, the huge atomic cloud is spreading over a distance of 100 miles (Air Force photo 





To fit the first requirement, atomic 
weapons are the deterrent, for if | am 
right in my conjecture that the old, 
traditional gunpowder wars are ren 
dered unprofitable, if not inoperative, 
when faced by atomic attack, then it 
follows that he who holds atomic su 
periority is the more likely to prevent 
his opponent indulging in them 


There is, however, a rider to this 


problem—and an important one. 
Should a great power, possessing 


atomic weapons, be in alliance with a 
number of lesser powers which do not 
resort to a war 


possess them, it can 


by proxy in which, covered by the 


great power’s atomic might, the lesser 
allied powers can indulge in war on 
traditional lines. 
ohn is the position Russia holds. 

The whole of her western flank and 
the greater part of her eastern are girt 
about by satellite powers of her own 


Korean 


made cle ar, he 


political persuasion. As the 


war—a war by proxy 
cause satellite wars are unlikely to lead 
to atomic wars they will be fought on 
traditional lines. 

As far as 


Russia’s western satellites 





are concerned, the answer to this rider 
is to reinstate the German Army on its 


traditional footing as a deterrent to 
satellite aggression. 


matter to France how 


It does not 
powerful the German Army is, for as 
long as it is not provided with atomic 
weapons it cannot threaten her or any 
other country backed by the United 
States—the greatest atomic power in 
the world. 

And should a day come when the 
Germans manufacture atomic weapons, 
their traditional army, whatever may 
be its size, will become a secondary 
factor. 

As regards the second requirement 
—security against subversive attack— 
the present position of the Western 
powers is one of self-immolation, Their 
argument is: Because certain methods 
of psychological warfare contravene the 
principle of freedom upon which de 
should they be 


Western 


mocracy is based, 


adopted defensively nations 


will cease to be democratic. 


_——— is an altogether illogical argu 

ment, because the basic principle of 
any social or political system should be 
that of self-preservation. For instance, 
in the case of infectious diseases the 
freedom of the individual is drastically 
curtailed by compulsory segregation; 
and because Russian Communism is 
for Western democracy as virulent a 
disease as smallpox is for individuals, 
if Western democracy is to be safe- 
guarded against it, Communism must 
be segregated or, better still, eliminated. 





General Fuller, a frequent 
contributor to these pages 
over many years, is now com- 
pleting a monumental three- 
volume historical work, “De- 
cisive Battles of the Western 
World.” The first volume, 
“From Earliest Times to the 
Battle of Lepanto,” is reviewed 
in the book section of this is- 
sue of OrDNANCE (page 272). 





Lenin laid it down that: “We must 
be able to resort to all sorts of strate- 
gems, maneuvers, evasions, and subter- 
fuges only so as to get into the trade 
unions, to remain in them, and to 
carry Communist work within them 
at all costs. . . The Communist Party 


enters such institutions not in order 
to do constructive work but in order to 
direct the masses to destroy from 
within the whole bourgeois state ma- 
chine and parliament.” 

This is the most deadly form of 
proletarian war the Western nations 
are now faced with, and unless they 
secure themselves against it by elimi- 
nating the defects within their political 
and social systems, and by securing 
themselves from Communist contagion, 
a time may come when they will be 
incapable of waging war in any form. 

Thirdly, as the surest defense is 


the the 


should turn the tables on their enemy. 


offensive, Western nations 
Actually this is a simple problem, be- 
cause the U.S.S.R. 


jugated nations, and most of the 100,- 


is a mosaic of sub- 





000,000 people in the Russian occupied 
countries are violently opposed to Com- 


munism. 


ERE is a ready-made psychological 

bomb, which if detonated will 
blow the Soviet Imperium into its 
ethnic parts, and freedom is the fuze 
which will detonate it. 

Because freedom is held to be the 
most sacred of democratic assets, why 
not then unsheath it and offer it to 
the subjugated and suppressed pecples 
as the sword of their liberation, instead 
of retaining it in its scabbard to be 
eaten away by Communist rust? 

Because one projectile can demolish 
Moscow, London, or New York, what 
science has accomplished is to render 
the military instrument too powerful 
to attain a profitable political end. It 
has not abolished war; far from it, it 
has forced it into a channel in which 
means of waging war are 
likely to 


increasingly _ be- 


the physical 


more and more play a 


secondary part and 
come more primitive. 

We are at the parting of the ways 
in what would appear to be the great- 
est revolution in human conflict that 
the world has so far seen. 

Though we cannot immediately 
abandon the old road, unless while we 
are still traveling along it we also plant 
a firm foot on the new the high prob- 
ability is that, equipped though we 
may be with weapons of the most fan- 
we shall be rotted to 


tastic powers, 


death by a physically invulnerable 


pestilence. 


Artist’s conception of the total height and spread of the cloud developed in the H-bomb explosion (Air Force photo). 
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Beware of Glamour Weapons! 


The aftermath of the historic victory of the Monitor over the Merrimac 


was an outstanding example of the fallacy of allowing politics 


to influence judgment about the real effectiveness of weapons 


T is certainly tempting to enthusiasts 
in the armed forces or in industry 
who have, after infinite labor and 

finally 


innumerable disappointments, 


turned out a brand new weapon to 
seek some public notice for their tri- 
umph. They've worked long and hard 
to make their dreams come true. They 
believe they have done a service to the 
state, and they want people to know 
about it. 

Unhappily, in these wonder-weapon- 
a-minute days—and these days when 
the use of a mere spineless superlative 
like “best” or “revolutionary” is equiva- 
lent to a damning with faint praise- 
public attention is not readily attracted 
save by loud, raucous, and persistent 
hollering and the use of expressions 
ranging upward in emphasis from 
“supercolossal.” 

The result of this competition for 
popular notice is that a public which, 
fifty years ago, was quite ready to 
choose up sides and argue heatedly as 
to whether it was or was not sound 
judgment to substitute the .45 Colt 
automatic for the .38 Colt revolver as 
a sidearm for soldiers in the Philippines, 
today can only be induced to sit up and 
take notice by the kind of high-glamour 
persistent publicity campaign which 
was recently put on for the 280-mm. 


atomic ca.inon. 


O this generally blasé attitude to 
ward man-made miracles on the part 
of Joe Doakes may be added the fact 
that Joe’s reactions to military affairs 
in general have a lot to do with the 


attitude of his Congressmen and Sena- 
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tors and hence with the size and alloca- 
tion of appropriations for more mira- 
cles. 

The net result has been an almost 
unseemly competition in claims and 
counterclaims for this weapon and that 
and, in the larger view, for this or that 
method of providing for the na 
tional security. So far has this 
gone that there was some danger 
during the last election of a 
political choosing up of sides on 
the validity or otherwise of the 
late Senator Taft's views on military 
policy—views which came very near 
to a Fortress America defensive con- 
cept. 

When bids are made for public sup 
port of military ideas, however well- 
intentioned the attempt may be, the 
inevitable result is to involve in the 
discussion the politicians who are also 
seeking public support for their own 
purposes. 

Once a politician finds himself—per- 
haps without fully understanding what 
is really at stake—publicly committed 


to supporting a given military view- 


—S> 


operations. 





point, he is quite likely to stay with 


it regardless. 

This, of course, is nothing new. Su 
Winston Churchill, in his admirable 
biography of his great ancestor, the 
Duke of Marlborough, notes how Whig 
policy 


and Tory lined up on military 
in 1701—the Whigs believing in large 
scale offensive land operations in Eu 
rope intended to drive into the heart 
of France and force decisive battle on 
King Louis XIV while the Tories were 
opposed to the use of British ground 
troops on the Continent and wanted 
maritime war against French com 
merce and colonies. 

These opinions hardened until they 


faith, and 


matters ol party 


became 
Marlborough as allied commander in 
chief could hardly make a move with 
out taking into account what 
would be said of it in the House 
of Commons and its effect on 
the political fortunes of the gov 
had to 


ernment to which he 


look for the f his 


support ( 


To Marlborough, this was a serious 
handicap, as it was to the England he 
served. In this air-atomic-electronic age, 
however, the results of an unbalanced 
or misdirected military policy can be 
rather more than serious. 

It is no use saying that balanced 
judgment will prevail in the end de 
extremists and the 


spite the cries of 


claims of partisans in or out of uni 


form. The sad fact is that balanced 
judgment is just not glamorous or ex 
citing, and no genius has yet invented 


an advertising technique to make it so. 
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Confronted with balanced judgment, 
say in a TV forum, people yawn and 
turn the little knob to find something 
more amusing or, perhaps, more sen- 
sational. 

What Joe Doakes wants is the fast 
answer that makes all this military 
hocus-pocus simple. Of course there 
aren't any fast answers that are also 
accurate answers, and there is no way 
to present a simple explanation of the 
terrible complexities of military policy 
in capsule form. 

Military men know this well enough; 
politicians don’t always know it—but 
both sometimes find it hard to resist 
the temptation to say the acceptable 
thing or to seek the easy road to public 
favor for their hopes and ambitions. 


( NCE this happens, just as in Marl- 

borough’s time, backing up isn’t 
easy. The tendency is to go on and on, 
until contact with reality is lost and any 
reasonable questioner of the sacred 
dogma is charged with being preju- 
diced, out of date, or narrow-minded— 
if nothing worse. 

In the case of really passionately held 
doctrines, with which the political for- 
tunes of individuals or parties have be- 
come bound up, dissent may even come 
to be confused with professional in- 
competence or, in the last analysis, 
with treason. 

Careers of perfectly innocent people 
whose only fault is insistence on bal- 
anced judgment, rather than blind wor- 
ship at the new altar, can be 
ruined by opposing or even by 
failing in enthusiasm for a doc- 
trine or a gadget cherished by 
those in places of power. This 
has occurred in our history long 
before the atomic age imposed its grim 
sanctions upon distorted military think- 
ing. 

Perhaps an extended examination of 
one such instance may be helpful. 

On March 9, 1862, a most peculiar- 
looking named the U.SS. 
Monitor arrived in Hampton Roads, 
Va., barely in time to prevent the total 


warship 


destruction of the Union blockading 
squadron by the Confederate ironclad 
Virotnia (originally the Merrtmac). 
Thereby, unquestionably, the Union 
cause was saved from a disastrous de- 
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feat—perhaps from final and irrepara- 
ble disaster, for the blockade of the 
South was an essential ingredient of 
the subsequent Union victory, and the 
blockade had to be maintained chiefly 
by wooden ships then and thereafter. 

The most acute anxiety had been 
aroused throughout the North by the 
Vircinta on the 


successes of the 
previous day when two blockading 
ships had been destroyed by a foe 


oad 


which seemed to be invulner- 
able behind its iron carapace. 
The sigh of relief which fol- 
lowed the news of the Mont- 
TOR’S resounded from 
Maine to Kansas. Never had a 
new weapon gotten off to so good a 
start from the public-relations viewpoint. 

That the Monrror was a new weapon 


success 


was beyond question. She had not a 
vestige of a mast or a sail. She was 
proudly claimed by the Engineer Corps 
of the Navy (at that time a separate 
branch and fighting hard for acceptance 
and recognition by the line officers) as 
an “engineer's ship.” 

Everything in connection with the 
repair and maintenance of hull, armor, 
and turret was an engineer responsibi- 
lity, and an engineer officer had to be 
in the turret to operate the lever of the 
donkey engine which turned it. 

After the defeat of the Vircrnia, at- 
tempts were even made—notably by 
John Ericsson, the talented designer of 
the Monitror—to minimize the credit 
due to her commander, Lieutenant 
Worden, and to claim the prin- 
cipal kudos for Chief Engineer 
Alban C. Stimers, who had su 
perintended her construction 

ra and was on board as a volunteer 
during the engagement, on the 
ground that “Stimers alone of all on 
board thoroughly understood and knew 
how to operate the various mecha- 
nisms.” 

The rebound from despair to exulta- 
tion had a marked effect within the 
Navy Department, especially on its two 
civilian chiefs, Secretary Welles and 
Assistant Secretary Fox, the latter a 
former who had 


witnessed the fight from Fort Monroe 


naval officer. Fox, 
and who up to that time had enter- 
tained some doubts about “Ericsson’s 


cheese-box-on-a-raft,” was like a man 


te 


who has seen a miracle with his own 
eyes. 

With the zeal peculiar to all converts, 
Mr. Fox fell to planning how this in- 
vincible new weapon could be used to 
gain even greater successes. In his mind 
rankled his failure to relieve Fort Sum- 
ter the year before. To him, as to 
Welles and to many others, Charleston 
was the cradle of the rebellion. To 
punish Charleston would have an elec- 
tric effect on the then gloomy 
fortunes of the Union. 

And now the means were at 
hand: Build 
storm into Charleston Harbor 
past forts which would be help- 


new monitors, 


less to pierce the armor of these aveng- 
ers, and compel the proud, rebellious 
city to surrender at the mouths of their 
cannon. 

That was the plan. No doubt of 
success was entertained by its authors. 
Did they not have the perfect weapon? 

Doubts, however, arose at once in 
the mind of the veteran officer to whom 
this enterprise was to be entrusted. 
Adm. Samuel F. DuPont 
then the commander of the South At- 


Rear was 
lantic Blockading Squadron. He had 
been in the Navy forty-six years and 
had a high 
which had been considerably enhanced 
(with 
the Confederate 


professional reputation 


by his successful reduction 


wooden ships) of 
fortifications at Port Royal, S. C., in 
order to obtain possession of that har- 
bor as a base for his squadron and by 
his subsequent establishment of control 
over most of the coast line of South 
Carolina, Georgia, and Florida—the 
only two points still in Confederate 
hands on those shores being Charleston 


and Savannah. 


} dk INT was certainly “Old Navy,” 

but he was very far from being 
“old fogy.” He had a clear and alert 
mind with which he readily perceived 
the difficulties in the way of storming 
Charleston from the sea by naval forces 
alone. 

“This,” said DuPont, “is no business 
of running past forts in the darkness 
and, being past, having everything at 
your mercy like Farragut at New Or- 
leans. Charleston Harbor is ringed 
with batteries. The ship channels con- 
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An old drawing of the U.S.S. Monrror showing the distinctive revolving turret and low freeboard (Navy photo). 











verge at the entrance under the con- 
verging fire of Fort Sumter and the 
forts on Sullivan’s Island. 

“Once past that, my ships will come 
under a second series of converging 
fires from Castle Pinckney, Fort Ripley, 
and Fort Johnson. Overcome these, 
and the inner batteries still remain as 
a third hazard. There are also rope and 
pile obstructions in ali the channels 
which are designed to hold ships under 
the fire of the forts, and I have reason 
to think that 


clude torpedoes. 


these obstructions in- 


“Finally, it is a principle of such 
operations that they should not be con- 
ducted by naval forces alone—troops 
are necessary to insure success, other- 
wise naval gains cannot be permanent 
even if achieved. It was so at Port 
Royal, and it was so at New Orleans.” 

“But you'll have monitors,” cried 


Fox. 


vincible. Why, the mere appearance of 


“Monitors are impregnable—in- 


a single monitor will cause Charleston 
to capitulate in a hurry.” 

DuPont said he’d try. 

They sent him monitors—seven of 
them, somewhat larger than the origi- 
nal and more heavily armed. Instead 
of two 11-inch guns, these had one 15- 
inch and one 11-inch side by side; they 
were designed for two 15-inch, but the 
bigger guns couldn’t be turned out fast 
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enough, and Messrs. Welles and Fox 
were in a hurry. 

The guns were smoothbore Dahlgren 
muzzle-loaders. The process of spong- 
ing and loading inside the cramped 
turret required the use of rammers 
with staffs made in sections, one sec- 
tion after another being attached as the 
charge and projectile were pushed along 
the bore. Since the weight of the 15- 
inch shell was 352 pounds, this clumsy 
method of loading did not conduce to 
rapid fire. 

DuPont used Fort McAllister, a Con- 


the 


Ogeechee River near Savannah, as a 


federate earthwork defending 


trial target, first with one monitor, 


then with three together. Re 
sult: no damage to the fort “that 


couldn’t be repaired in a good 





night’s work,” as the senior cap 
tain, Percival Drayton, put it. 
Not much damage to the moni 
tors either. 

But, as DuPont wrote to the Depart- 
ment, “Whatever degree of impenetra 
bility they might have, there was no 
corresponding quality of aggression or 
destructiveness as against forts, the 
slowness of fire giving full time for 
the gunners in the fort to take shelter 
in the bombproofs.” 

In a contest with forts, DuPont seems 
to have reached the conclusion that the 
monitors might be able to take it but 


ae 


couldn’t dish it out. However, he 
thought well of their qualities in gen 
eral and especially of the future pros 
pects of the type after the “bugs” had 
been eliminated by experiment with 
this first batch. 

To Fox he wrote privately: “I think 
these monitors are wonderful concep 
tions, but oh, the errors of detail which 
would have been corrected if these men 
of genius could be induced to pay at 
tention to the people who are to use 
their tools and inventions.” 

For Mr. Ericsson would not hear of 
any criticism or suggestions from sea 
associated 


officers, and the engineers 


with him, headed by Stimers, were 
equally touchy about their mira 
cle weapon. The merest hint of 


1 


instantly 


any defect, and the cry of “Ol 
Navy prejudice” was 
raised. 
Commander Downes of the 
NAHANT, acting under the order requir 
ing all monitor captains to make reports 
and suggestions to the Bureau of Ord 
nance, had the temerity to point out 


that the decks of the monitors were 
their weakest points. as shown in the 
attack on Fort McAllister. 

“Ignorance and prejudice,” stormed 
Ericsson. “Monitors aren’t supposed to 
fight broadside on, thus exposing their 
decks to fire when the ship rolls. They 


should fight bow on, always.” 








Gently Commander Downes replied 
that since shells fired from any distance 
beyond point-blank range have a curved 
trajectory “by laying the length of 
your deck to the enemy instead of the 
breadth, you are the more completely 
exposing your weakest point of resist- 
ance to him.” 

The that the distin- 
guished inventor and his engineers in- 
sisted on looking at the monitors as 
mechanical devices and not as ships; 


trouble was 


no considerations relating to seaman- 
ship or gunnery weighed with them 
very much, 

Welles kept pressing DuPont to hurry 
and attack Charleston. DuPont wanted 
a margin of force—more moni- 
tors. He got the New Ironstpgs, 

a huge armored broadside frig- 

ate, and an ironclad ship with 

fixed towers instead of turrets 
named Keokuk. These, with his 

seven monitors, were all the armored 
ships that were available. It had taken 
many months to assemble this many. 

Welles, meanwhile, was under severe 
pressure, due in large part to the wildly 
exaggerated claims about what the 
monitors were going to do to the 
that had “leaked” 


from various sources into the press. 


Charleston forts 


HESE reports not only urged for- 

ward the Southern defensive pre- 
parations, but they were the subject of 
sharp criticism from Senator Hale of 
New Hampshire, chairman of the Naval 
Affairs Committee of the Senate. Hale 
had little faith in the monitors as a class 
and said so very bitingly. Now Welles 
was frantic for a great success at 
Charleston. 

To deal with the obstructions, Mr. 
Ericsson designed a special raft, fitted 
with grapnels and with a “submarine 
torpedo” which was intended to ex- 
plode 400 pounds of powder in a for- 
ward direction to blow up the obstruc- 
(then 


called torpedoes). This raft was sup- 


tions and detonate the mines 
posed to be pushed ahead of a moni- 
tor; it was shaped like a bootjack, with 
a V-shaped indentation in its stern into 
which the bow of the 
supposed to fit. 


Three rafts were sent down in tow 


monitor was 


of a steamer; two broke away and were 
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lost at sea, but one was delivered intact 
at Charleston. Chief Engineer Stimers 
arrived to lend his aid and advice. 
On the afternoon of April 7, 1863, 
DuPont was ready. He took his seven 
monitors, plus New Ironsmwes and 
Keokuk, into the channel between 
Fort Sumter and Sullivan’s Island and 
slugged it out with the forts until five 
o'clock. WerrHawKeN, the leading 
monitor, pushed Mr. Ericsson’s raft 
ahead of her with grapnels attached 
but minus the torpedo—John Rodgers, 
her captain, considering “that folly 
would rise into crime which should 


carry loaded torpedoes in a rapid tide- 
way in a somewhat narrow channel, 


at 


without known buoys, under 
fire, with 
tracted, and among a friendly 
fleet.” 

At any rate, the monitors all 


the attention dis- 


avoided entanglement among 
the rope obstructions. Considering the 
terrific storm of fire to which they were 
subjected, this seems the part of pru- 
dence. All the ships came out again 
safely when evening approached. 

But they were not in the same con- 
dition as when they went in. Keokuk 
was so riddled that she sank at her 
anchorage. Five of the seven monitors 
disabled. 


Stimers pooh-poohed the damage, said 


were wholly or partially 
it could all be repaired in a few hours. 
But some of the monitors were still 
undergoing repair a month later. 
DuPont listened to the reports of 
his captains with dismay. He had an- 
nounced his intention of renewing the 
attack in the morning. But when 
morning came he thought bet- -. 
ter of it. 
He told his chief of staff, 
R. P. Rodgers: 
“I have decided not to renew 


Comdr. 


the attack. Five monitors are seriously 
damaged by a comparatively brief en- 
gagement. We have only encountered 
the outer line of defense; if we do force 
our way into the harbor we have not 
men to occupy any forts we may take, 
and we can have no communication 
with our force outside except by again 
running the gauntlet. In the end we 
shall be forced to retire, leaving some 
of our ironclads in the hands of the 


enemy to be refitted and turned against 


our blockade with deplorable effect. 
We have met with a sad repulse; | 
shall not turn it into a great disaster.” 

Later his captains came aboad again. 
Told of the Admiral’s decision, they 
one and all agreed with it fully, both 
then and in their written reports for 
transmission to the Department. These 
were picked men—Percival Drayton, 
John L. Worden (skipper of the origi- 
nal Monitor), John Rodgers, George 
W. Rodgers, Daniel Ammen, D. M. 
Fairfax, John Downes, A. C. Rhind. 


66] T would have been difficult to find 

in the Navy,” says C. R. P. Rodgers, 
“men of higher reputation for skill and 
courage, of better nerve, or more fully 
possessing the confidence of the serv- 
ice... . Their opinion . . . came from 
men of recognized judgment and ex- 
perience, and they never flinched from 
it in later days when they might have 
won favor in high places had they 
wavered in their disinterested allegiance 
to their old leader.” 

For the storm of disappointment, 
official and popular, broke upon Du- 
Pont with cruel violence. 

“The Nation is disgraced!” screamed 
the press. DuPont was afraid of tor- 
pedoes. He had the Ericsson rafts and 
would not use them. And so on. 

To these attacks, the Department 
left their Admiral exposed without any 
attempt to make reply. Mr. Welles 
even refused to publish DuPont's off- 
cial report and those of his captains, 
replying to DuPont's protest with the 
that 
failure was largely imputed to 


significant observation because 
the defects of the monitors “it 
has not appeared necessary to 
your justification that the pow 
ers of assault or resistance of 
these ironclad vessels should be 
depreciated, and I regret that there has 
been any labored effort to that purpose 
. .. The country is, I conceive, better 
served by omitting for the presert their 
publication.” 

DuPont was relieved of his command 
early in July, being replaced by Rear 
Adm. John A. Dahlgren. He was not 
again given active employment during 
the war. But he continued to be the 
subject of bitter attack by the monitor 


clique, the spirit of which is well sum- 
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marized by the remarks of Chief Engi- 
neer Stimers as to what he calls Admi- 
ral DuPont's attempt “to justify his 
inaction and failure by attacking that 
system of war vessels . . . which might 
have transmitted his name with honor 
far into the future. An assault upon 
that system can but recoil upon the 
assailant.” 

There speaks the voice of the true 
zealot. 

Yet events proved DuPont to have 
been entirely right. His successor, Ad- 
miral Dahlgren, like DuPont, insisted 
on the codperation of troops in any na- 
val assaults on Charleston. Luckier than 
DuPont, he got what he wanted. 

But 
cracked from seaward. Not until Sher- 


even so, the nut was never 
man’s army came up from Savannah 
was Charleston taken, though Dahl- 
gren and General Gillmore tried their 
hardest for two weary years. No ship 
of the Navy (until the final surrender) 
entered the harbor of Charleston, even 
after Sumter was in ruins, its fire sil- 
enced, and the batteries on Morris Is- 
land in Union hands. 

Dahlgren’s judgment concurred with 
DuPont's: Charleston 
taken from the sea. The Navy Depart- 
ment refused to publish Dahlgren’s re- 


could not be 


port to this effect, because Dahlgren in 
his own justification made reference to 
the previous opinion of DuPont and 
his captains. “The Department was too 
inimical and revengeful toward Du- 
Pont,” says Dahlgren’s biographer (his 
wife), “to be just or to be willing to 
measure, 


have him relieved in 


through any act of theirs, of any pos- 


any 


sible effect of their continued displeas- 


ure.” 


H® had spoken against the sacred 
monitor. He had said it could not 
do everything. He was cast into outer 
darkness, as befitted such sacrilege— 
especially when it might get his boss 
into a jam. 

Thus was sacrificed an officer of great 
distinction and high professional at- 
tainments, beloved by all who served 
with him and capable of giving much 
useful service to his country. 

The monitors, for the remainder of 
the war, proved valuable precisely for 
which 


the service for the original 
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“That policy is charged with 
peril which stubbornly insists, 
despite repeated warnings, that 
strategy must conform to any 
preconception to which emi- 
nent gentlemen have become 
publicly committed—whether 
that conception be that a forti- 
fied harbor can be stormed 
from the sea by the wonderful 
monitors or that the United 
States can worry along with- 
out continental air defense be- 
cause we can keep our foes in- 
definitely intimidated with the 
wonderful A-bomb.” 





Monitor was built, and nothing else: 
fighting Confederate casemate iron- 
clads in smooth water. At that they 
were indeed invincible. For fighting 
forts, they were of little or no value. 
At sea, they were useless. 

Yet the central idea of the monitor, 
the germ provided by Ericsson's genius, 
was the armament of heavy guns in 
revolving turrets. From this germ de- 
veloped the high-freeboard, seagoing 
battleships which were to dominate the 
seas of the world for sixty years. 

All that was needed was to combine 
the Ericsson turret with the ideas of 
the seaman and the gunnery expert as 
to how to take it to sea and fight with 
it when there. Every 
major foreign navy 
seized upon this con- 
cept and began putting 
it into practice at once. 
But not the United 


States Navy. 
In the United States Navy the origi- 


nal devotees of the monitor cult had to 
be proved right—to put their precious 
turrets into seagoing hulls would have 
been a tacit acknowledgment of the 
need for engineers and their political 
backers “to pay attention to the people 
who are going to use their tools and 
inventions.” 

Thus there arose the pernicious idea 
of a “coast-defense Navy” with which 
we had been plagued once before in 
Thomas Jefferson’s day, also largely be- 
which had 


become politically enshrined. 


cause of mistaken ideas 
Se the low-freeboard monitor had to 


be defended: and since common sense 


revolted at the idea of fighting opert- 
ocean battles with it, for thirty years 
after the Civil War the idea of “coast- 
defense ships” poisoned our naval de- 
velopment. 

As late as Theodore Roosevelt's time 
it was necessary for the Navy Depart- 
this 


sentiment by describing the new battle 


ment to appease “coast-defense” 
ships of the Groreta class (then the 
most powerful ocean-going warships 
yet designed) as “first-class coast-line 


battleships.” 


HE peril in all this was not only 
the political entrenchment of an er- 
roneous concept of naval warfare, but 
the loss of thirty precious years in the 
development of sea-going armored ships. 
We were fortunate indeed that in 1898 
we had an antagonist whose fleet was 
in as poor a condition as was Spain's. 
Today, the consequences of such loss 
of time would be far more dire than the 
failure before Charleston and the sub 
sequent loss of the blood that was spilt 
in trying to bull it through afterward; 
far more dire even than a naval defeat 
by Germany in 1898 might have been. 
The lesson to be learned is surely 
that the design and characteristics of 
weapons are not suitable subjects for 
political debate. True, it is for the 
political leaders who represent the elec 
torate to determine policy. Policy inevi 
tably controls strategy, and policy must 
take into account strategic limitations 
and capabilities. 

But that policy is charged with peril 
which stubbornly insists, despite re 
peated warnings, that strategy must 
conform to any preconception to which 
eminent gentlemen have become pub- 
licly committed—whether that concep 
tion be that a fortified harbor can be 
stormed from the sea by the wonderful 
monitors or that the United States can 
worry along without continental air 
defense because we can keep our foes 
indefinitely intimidated with the won 
derful A-bomb. 

For political leaders to tell their uni 
formed advisers—or their scientific ad 
visers—that they must conform—or 
else—was dangerous enough in years 
gone by. Today the result can be na 
tional extinction without hope of re 


covery. 





The M59 “Miracle” 


The new track-laying armored personnel carrier promises 


to revolutionize infantry tactics with rts ability to move 


troops safely, quietly, and quickly across land and water 


HE Army-Industry Team, all on 

its own, apparently has wrought 

a virtual miracle which bids fair 
to revolutionize land warfare in the 
atomic age. 

Equally remarkable is the fact that 
this “miracle’—the M59 track-laying 
armored personnel carrier—is being 
built at 2 1/3 times less cost than had 
appeared possible before Korea gave 
the Army-Industry Team actual experi- 
ence in producing and using this type 
of matériel. 

Too often in the past the Army has 
signaled the introduction of a new 
item with a press fanfare which gave 
the new weapon a paper reputation 
difficult, if not impossible, to maintain 
in practice. In this case the Army has 
been properly cautious about making 
claims about the potentials of what it 
and industry have wrought. 

However, production ver- 

sions of the new item now have 
undergone troop tests in the 
Spearhead and Flash Burn ex 
ercises last May, following ex- 
tensive tests of the prototypes. 
A whole year ago, at Porkchop Hill in 
Korea, the far less versatile preliminary 
version of the M59 “miracle” more 
than proved itself in actual combat. 

As a result, it seems in order to over- 
ride the Army’s commendable profes- 
sional caution and state outright that 
the Army’s new M509 caterpillar-tracked 
armored personnel carrier promises to: 

1. Make 
most incredibly safe for the infantry. 


conventional warfare al- 


- 


which all kinds of troops need for ma- 


2. Provide the protection in motion 
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neuver in this age of atomic weapons 
and guerrilla tactics. 

3. Provide the cross-country mobility 
with long-range control which troops 
need to effect rapid shifts from wide 
dispersion to quick grouping for at- 
tacks (which quickness leaves little or 
no time for enemy use of atomic weap 
APC-borne 


grips with enemy troops). 


ons before troops are at 
4. Provide the means to cross inland 
waters on a broad front, without prepa- 
ration of fords or bridgeheads, which 
means that river lines no longer 
are barriers at which our troops 
can be forced to mass to secure 
bridgeheads and therefore be- 

come atomic targets. 
- 5. Provide an amazing de- 
gree of comfort on the mach, assuring 


that 


fatigued 


trocps go into action far less 


than they ever did wen 
they marched by truck and shank’s 
mare. 

6. Provide an entirely new way of 
worrying enemy commanders as to 


where our vital reserves are and 
whether we have committed them. 
Actually, the M59 is a “man-carrying 
tank.” It’s an armored box using the 
same caterpillar tracks and suspension 


as the 25-ton M41 Walker Bulldog tank. 


The inside compartment is designed 
to carry a squad of ten infantry rifle- 
men, the majority facing each other 
as they sit on jump seats along the 
sides. The squad leader sits alongside 
the vehicle driver in front, and can 
man a caliber .50 machine gun mounted 
outside the hatch over his head. 

There are two big escape hatches 
over the main compartment, but nor- 
mally troops get in and out through 
the rear end. The whole back of the 
inside compartment is hinged at the 
bottom. It swings out and down to 
form a ramp, with only a slight rise 
from the ground end to the compart- 


ment floor. 


HIS access affords a big contrast to 

the high lift needed to get men and 
things in and out of a truck cargo 
body. It means that loading and un- 
loading are easy and fast, a squad need- 
ing only two to three seconds to dis- 
mount (including time to lower the 
door-ramp). 

The low-slope ramp feature and the 
unobstructed boxlike interior mean that 
the Msg can serve many varied uses. 

With seats folded down it can carry 
many types ‘of cargoes or six wounded 
on stretchers. With door-ramp secured, 
it offers fine blacked-out facilities for 
a completely mobile command post, an 
artillery fire direction center (room is 
ample for the plotting boards and 
maps), or as a protected signal repair 
workshop. 

Because the M59 mounts a caliber 
50 machine gun formidable against 
both personnel and unarmored targets, 
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it can itself serve as a tank. An armored 
cupola-type turret for the gunner can 
be provided, but U.S. authorities 
haven't thought the 1,000-pound weight 
penalty worth the cargo-load loss, con- 
sidering the purpose for which the 
Ms59’s are now intended. 

Obviously the M59 can be adapted 





adapted to carry mortar squads, 
who can fire their weapon from 
the M59 without dismounting. 

Being a remarkably “quiet 
runner,” the Msg is fine for reconnais- 
sance purposes. It can tow medium 
(155-mm. howitzer) field artillery, too. 
Doubtless, ingenious Americans will 
figure out still more and_ perhaps 
equally valuable uses. 

The layman rightly may wonder 
why this type of vehicle wasn’t built 
long before Korea. 

The answer is that the idea for it 
was tried out almost as soon as the 


tank. The 


1919 was, in fact, to have full mechani- 


British armored army of 


zation: cannon-carrying tanks, ma- 
tanks, 
Some of the 
built in Britain and 


the World War I 


chine-gun-carrying and men- 


carrying tanks. latter 


actually were 
America before 
Armistice. 

But for World War II the Germans, 
then 


semi- or 


the Americans, provided only 
half-tracked 


carriers, with open tops. 


armored troop 

Open tops then found much favor 
because they enabled troops to use their 
personal weapons while mounted. With 
the advent of atomic weapons, protec- 
tion factors began strongly to outweigh 
firepower ones in the minds of many. 
Now Korean combat experience, backed 
up by field tests and impressive dem- 
onstrations, seems firmly to have estab- 
lished the worth of such cover, even 
in conventional-type fighting. 


ITH overhead cover, troop car- 

riers can now do in attacks what 
tanks long have been able to do— 
drive right into the enemy positions 
while the defenders still are held down 
in their foxholes by the hail of frag- 
ments from the air-burst high-explosive 
shells with which supporting artillery 
is deluging the enemy defenses. 
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. 


to mount recoilless rifles (good 
for antitank use). It can also be sa 


The shell fragments merely rattle off 
the armored roofs of the Ms5q’s. There is 
little danger of a direct hit from a mis- 
timed shell, for the friendly artillery 
selects a trajectory giving its shells a 
ground impact well ahead of the Msq’s 
and tanks in case the air-burst fuzing 
occasionally fails. 

Informed by radio when the 
last shells are “on the way,” the 





infantry is ready to pour out in 
seconds after the last friendly 
shell bursts. 

Thus no longer does the in- 
fantry have to assault on foot through 
the organized patterns of enemy de- 
fensive fires, well after the supporting 
artillery has lifted its fire. Now infantry 
makes the assault in protected comfort. 
Individual combat commences only 
with the mop-up phase, as the troops 
dismount within the enemy positions. 

Moreover, infantry now can assault 
not at the 2-mile-an-hour infantry foot 
face but at mechanized speeds. More 
and more authorities are coming to 
recognize that even in conventional 
warfare such mobility in itself is ex- 
cellent protection. Infinite possibilities 
open up for surprise maneuvers, too. 

And such fleeting targets as M59’s 
are hard to hit. Daring enemy bazooka- 
men are almost sure to get ripped by 
shell fragments if they stick 
their heads up to fire. And any 
enemy with > 
overhead protection invite in ee 


weapons crews 


stant retaliation from the herds bg Fa] 
of cannon-carrying tanks should 


they dare a shot against the M5q9’s; that 
is, if they haven’t already been neutral 
ized by impact artillery and preparatory 
tank fires searching every likely em- 
placement location as the assaulting 
tank and Ms5o9 teams advance. 

It seems as if the machine gun’s 
ability to cause positional stalemate, 
established back in 1915, at last may 
well have been largely broken. No 
longer need Americans think of land 
warfare in terms of continual infantry 
casualties and suffering! 

True, there still will be some areas 
difficult or impossible for the M59’s to 
negotiate. But, as Russian authorities 
have been at pains to point out, military 
minds are constantly at work improv- 


ing cross-country vehicles. 








Of this improvement the M59 is a 
remarkable example. It will handle 
more difficult soil conditions than any 
extant known vehicle, except perhaps 
a Russian T-34 tank. It will negotiate 
mud better than a turtle. Swamps are 
no obstacle, either. Being better bal- 
anced and more stable than the earlier 
and similar-looking M75, it can do 
even better in rough country han that 


armored personnel carrier. 


S for the M75’s mobility, in Korea 

M75 APC’s kept the Porkchop Hill 
outpost reénforced and supplied during 
the Red Chinese drive to take it in 
early July 1953. The M7s5’s did so, al 
though they had to carry on over a 
rutted road and steep approach which 
six days of rain had made a mire of 
mud, That rain and 70,000 rounds of 
had 


make the hill itself a “mound of mud 


Red Chinese shell combined to 
and debris.” 

It was during this Porkchop affair 
that the boxlike type of new “man 
carrying tank” aptly was dubbed “Life 
saver” by Ordnance’s Brig. Gen. C. H. 
Deitrick. 

At Porkchop, the Chinese Reds’ in 
itial attack seized the hill crest, making 
the position of the outnumbered U.S. 
force appear untenable. But Maj. Gen. 


Arthur Armor 


man then in command of the 


Trudeau, an 


sth Infantry Division, threw 


book 


small outpost to hold. 


away the and told his 
Although Red Chinese mor 


tar, artillery, and machine-gun fire 
rendered the approaches to Porkchop 
impassable either to trucks or men, 
General Trudeau used M75’s to keep 
his outpost supplied, to evacuate the 
wounded, and to rotate manpower In 
the bunkers, so that Porkchop always 
was manned with fresh riflemen. 

When the position had served its 
usefulness, General Trudeau not only 
got his men out safely but sent up 
engineers in the M75’s to blow up the 
abandoned bunkers so the Chinese 
couldn’t use them. 

There are those who think that it 
may well have been General Trudeau’s 
revolutionary use of APC’s on Pork 
chop which induced the Reds to con- 


clude the Korean truce after two years 
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Right, safely transported to the battle 
line, troops pour from the M59. Below, 
the combat squad spreads out from the 
armored personnel carrier into battle po- 
sition (photo courtesy Armor magazine). 





At left, usually utilized to transport 
men, the M59 can also serve to carry 
jeeps, ammunition, weapons, and equip- 
ment rapidly and safely to the front. 
























The M59, above, demonstrates its 
ability to navigate through water. 
The plate in front drops down to 
break waves which might otherwise 
wash over and swamp the vehicle. 


ee 





At right, the M59 negotiates a 60 
per cent grade during recent field tests 
held at Aberdeen Proving Ground. 








of talks. The Reds knew (if we did 
not) that the North Koreans and Red 
Chinese were completely unable to deal 
with such mechanized war. 

Besides, the Red command had been 
thrown into a tizzy at Porkchop by an 
unexpected combat asset of the fully 
enclosed APC’s: the Reds couldn't tell, 
when APC’s advanced or maneuvered 
in reserve, if they were loaded with 
U.S. reénforcements or troops for an 
attack, or if they were carrying ~__ 
ammunition or were empty and 
bluffing. 

Apparently this “Trojan- 
horse” feature of the new APC’s 
provides a foxy way to offset 
Red manpower masses moving 
on foot. For whereas the Reds can 
puzzle us by their ability to hide when 
not moving, General Trudeau’s exploi- 
tation of the “Trojan-horse” feature 
shows how we now can puzzle an 
enemy by our ability to conceal where 
our troops really are, even when our 


forces are in motion. 


HE Msoq, with its remarkable cross- 

country abilities and protection, is 
just fine for atomic war. 

Maj. Gen. Leslie E. Simon, who 
wears two hats as Assistant Chief of 
Ordnance and as Ordnance’s Chief 
of Research and Development, points 
out that the half- to one-inch armor 
which provides protection against con- 
ventional shall fragments and bullets 
provides good protection against most 
atomic weapons’ radiation and blast 
effects. It provides complete protection 
against searing heat flash. 

It’s true, of course, that a deep 
foxhole affords virtually the same pro- 
tection. But the authorities and books 
and experience tell us that war is won 
by fire and movement, and unfortu- 
nately foxholes aren't maneuverable. It 
the standard infantry divisions are to 
maneuver and attack, they can only 
maneuver by truck or shank’s mare 
and attack on foot. 

In such “naked” state, they are highly 
vulnerable to all types of atomic weap- 
ons, as well as to artillery, mortars, 
and machine guns. Truly, as General 
Simon puts it: “Naked men are at an 
awful disadvantage on the modern bat- 


tlefield.” 
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And even if the men are dug in, their 
truck transport remains highly vulner- 
able. Bombs which might leave dug- 
in troops unscathed could rob them of 
their trucks and the precious mobility 
which Korea showed to be America’s 
major advantage against Communist 
hordes. 

While the ABC’s of atomic land 
warfare have yet to be propounded, 
authorities nevertheless agree that ordi- 

nary infantry and supporting 
A troops must be able to vary 
quickly from formations dis- 
persed over a broad area to 
groupments rapidly able to 
come to grips with the enemy 


~~ 
a . ~ 
_— and overwhelm him. They must 


be able to maintain the complex and 
long-range communications which such 
warfare needs. 

For this, says General Simon, ordi- 
nary infantry won’t do: “Feet aren’t 
fast enough; ears aren't sharp enough.” 
What's needed is an agile, “land- 
worthy” cross-country vehicle, able to 
carry the needed radio communica- 
tions gear. 

Trucks won't do, even if they could 
be armored. As Lieut. Col. M. G. 
Bekker’s study on off-road mobility 
conclusively establishes (OrpNANcE, 
March-April 1954), the wheel in its 
present state lacks the necessary soil 
flotation. 

The Msg caterpillar is needed, as it 
is undaunted by ploughed fields and 
snow and mud and swamp. With its 
armor, the Msg is the soldier’s “mobile 
mechanized foxhole.” 

The Ms59-type is needed, too, even 
as a rear area transport. 

Red military doctrine and 
practice goes in for deep infil- 
tration and guerrilla work by 
which the Reds hope to incom- 
mode their opponents’ supply, 
maneuver, and reénforcement 
by ambushes and roadblocks. 

Indo-China fighting was loaded with 
examples of this work, and a bigger 
war might well see use of Red para- 
chute troops for the same job; it’s one 
of their stated missions as the Reds’ 
manuals tell us. 

What can happen to trucked troops 
when the Reds try such tricks was tragi- 
cally demonstrated in Korea when the 








2nd Infantry Division tried to with- 
draw in the face of Chinese frontal 
pressure and ran into an ambush. Brig. 
Gen. S. L. A. Marshall, in his great 
book, “The River and the Gauntlet,” 
writes: 

“A few bullets through a radiator, 
gas tank, or the rubber usually meant 
a car down, a group of infantrymen 
stranded, and the need for another 
ditching operation, if the column was 
to get by.” 

The division consequently was vir- 
tually massacred in the Gauntlet, al- 
though significantly the tracked ve- 
hicles (especially the armored ones) 
made it and helped others out. 


HILE the Msg furnishes protec- 
tion against such traps, it’s also 
designed to have cross-country capa- 
bility rendering the laying of such traps 
highly impractical. James Hait, the 
Food Machinery Corporation’s director 
of engineering and manager of its ord- 
nance division which designed the 
Msg, well knew that in these days of 
air power and enemy ambush, troops 
ought not to have to ride in roadbound 
trucks or even in tracked vehicles which 
have to stick to roads for efficient march 
movement. That way the enemy knows 
where to expect U.S. troop movement 
and can lay cunning plans accordingly. 
Now that U.S. troops have the M59 
upcoming, they had best sweep from 
their minds old ideas of vehicular “land- 
worthiness.” They must start thinking 
in terms of “cross-country cruising,” as 
if Army formations were land fleets, 
similar in movement and tactics to sea 
and air ones. That’s the way to 
foil enemy plots and develop 
the superior maneuver potential 
which our commercial auto 
motive primacy should afford 
us. 

This new “landworthiness” 
quality in the M59 is actually a result 
of just what Colonel Bekker’s study in 
Orpnance called for: the application to 
land locomotion of the same type of 
load-analysis approach long since ap- 
plied in air and naval engineering. 

Because of long experience in the 
development of America’s unique surf- 
riding “Landing Vehicle, Tracked,” 


series and the construction of 13,000- 
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The M59 safely crosses a gully which would have stopped earlier vehicles. 


odd LVT’s since 1940, Mr. Hait and 
his staff at Food Machinery Corpora- 
tion were easily able to supply the 
naval-architecture approach. 

As a result the M59, while looking 
outwardly identical to the M75, is 
smoother riding across country and 
negotiates softer and more difficult ter- 
rain than any extant U.S. vehicle. 

And thus it is that the Army-Indus- 
try Team produced almost simultane- 
ously both the theory to indicate the 
whole new vista of cross-country ve- 
hicle development and the first practi- 
cal example of how that theory can 


work wonders. 


No the least of these wonders is 
the demonstration of the fact that 
such a vehicle, if properly proportioned 
and its weight distributed for good flota- 
tion on soil, also floats in water, when 
fully loaded, although it is well armored. 

Think what this does to warfare. 
Gen. Omar N. Bradley, the 1949-1953 
Chairman of the Joint Chiefs of Staff, 
often has related how the West hopes 
to capitalize upon its atomic weapons’ 
advantage by defending river lines in 
Europe and thereby forcing any attack- 
ing enemy forces to mass to make a 
bridgehead, at which point they'll offer 
good atomic targets. 

Now the Msg makes it possible for 
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infantry to make sudden and surprise 
crossings on a broad front, without 
previous preparation. The Msg will 
carry the heavy weapons, too. How it 
could get the towed artillery support 
across is left to the imagination and in- 
genuity for which the average Ameri- 
can engineer and soldier is rightly 
famed. Jeeps can be ferried on the roof. 
Since the Mso floats and swims with- 
out special devices, its ability to negoti- 
ate rough water and river currents is 
regarded with caution in several quar- 
ters. Nevertheless many who have 
driven it back it to the hilt, while con- 
ceding it to be an inland-waterway 
vehicle and not a “surf-rider.” 
| 


Now that we know that fatigue 


Industry Team has wrought with the 
Ms9, poses four big questions for 
economy-minded defense authorities. 
The first question results from the 
fact that the Msg, besides being in 
many ways better than all known per 
sonnel carriers and the similar-look 
ing M75, costs 2 1/3 times less than the 
M75. The question then is: Now that 
such relatively cheap and well-protected 
transport vehicles are available, can 
America rightly deny them to those 
who must man the varied types of 


troop units able to use them? 


IGHT now, only three American 
divisions are to ve well-equipped 
with APC’s. These are the armored di 
visions. Except for some scattered pools 
of APC’s, the Army’s twelve infantry 
divisions, plus eighteen regimental 
combat teams, will still ride or be 
towed by vulnerable, roadbound trucks. 
That’s a mode of transport the Ger 
mans decided to abandon for infantry in 
1942 when they converted their truck 
borne intantry to the armored-carrier 
borne Panzergrenadiers. And in those 
days the Russians didn’t have tactical 
atomic bombs. 

The second question derives from a 
big lesson of the Mso’s development. 
That lesson proves that General Simon 
and other military authorities have been 
dead right when they have warned 
that we can only make notable progress 
by actually building equipment 

It is General Simon’s contention that 
man is incapable of thinking things 
out completely in the abstract. Usually 
he has to see and feel and do things 
before he really can get remarkable 


development, along the lines 


breeds fear and fear breeds =e 
fatigue (in a vicious spiral of ’ = C of the adage: “Practice makes 
troop efficiency deflation), not Sgvrc—@§ perfect.” 


the least of the Mso’s advan- 


tages is its comfort. 


By the general's thesis there 


properly should be four stages 


, , , a ~ 
Veterans of World Wars I, Eerie in the development and issue 


II, and Korea who remember the ex- 
haustion that comes from long and 
rough truck rides, with men packed 
like sardines in the cargo bodies, will 
appreciate the smooth, vibrationless, 
noiseless, almost dustless “luxury jaunt” 
the M59 affords. Wounded especially 
will appreciate not being jounced over 
ruts and choked with dust. 

The apparent miracle the Army- 


of weapons and equipment: 

1. Research, which is science figuring 
basic theories of technology. 

2. Development, which is the engi 
neering application. It includes com 
pletion of the approved model as an 
Army-wide standard, after proving 
ground tests and (when there’s time) 
troop tests with a small service-test 


order. 








Up to now, full-scale production has 
been undertaken on the basis of such 
research and development. However, 
that this 
“R&D” can’t guarantee the develop- 


we now know amount of 
ment of an item’s full potentials, and 
so we must have: 
3. Major production on a scale suf- 
full-scale “production 
the 


Team and to give troops enough items 


ficient to give 
practice” to Industry-Ordnance 
for major field exercises. As a result 
of such practical experience industry, 
the field forces, and Ordnance see all 
kinds of things which can be done to 
improve warlike qualities, cut costs 
and production time, and ease mainte- 
nance. Moreover this extensive practical 
experience enables people to find sim 
ple, cheap, and practical solutions to 
problems which tend to get solved by 
“Rube Goldberg” methods under more 
theoretical conditions. 


Previously it was often difficult or 


impossible to make — 
| — Ss 


radical improvements — | 





of this nature, since 
new items often went 
into Army-wide pro- ae 7 
duction at once. In he =——~- “See 
evolution of the Mso, the M75 “APC” 
represented this third stage. 

4. The “better, cheaper” 
stage, as illustrated by the M59. (Ord- 


simpler, 


nance, by the way, has also improved 
and cheapened the M75.) In this fourth 
stage things can be done fast, too. Food 
Machinery had the idea roughed out 
in July 1951, found various branches 
of the Army were thinking the same 
way in a meeting called by G-4 in 
August. Prototypes were delivered in 
March and April 1952 with production 
contracts awarded the following De- 
cember. Production deliveries began a 


year later. 


OES not all this mean that America 

has got to stop thinking of our Ord 
nance program in terms of develop- 
ing some item for Army-wide use, pro- 
ducing enough for current Army re 
quirements, and then storing the tool 
ing against the need for all-out mobili- 
zation for war? 
would that 


Certainly it appear 


America must go in for programs pro- 


viding extensive field experience in a 


new item, then partial reéquipment 


with a better item. Perhaps, as air 
power experts recommend, the Army 
should have weapons-systems programs 
covering only 5-year spans, each pro- 
gram to equip only (let’s say) a third 
of the peacetime Army and National 
Guard. 

The lesson of the M5o tells us that 
a good part of the know-how behind 
every weapon in such a system ought 
to be tactical savvy: knowledge of how 
to fight. 

This raises the third big problem 
posed by the Msgq for economy-minded 
authorities: Is it not false economy to 
save money by keeping the Army from 
constant practice maneuvers when the 
Ms9 conclusively proves that not only 
know-how but actual big matériel cost 
savings can come from tactical practice? 

Remember, too, that as World War 
II and Korean experience recedes into 
the past, America shall have an ever- 
greater need for tactical savvy gained 
by maneuver practice. 

Mr. Hait, fully appreciating what 
tactical savvy can do, personnally en- 
gaged as tactical adviser a retired gen 
eral of Armor, Joseph A. Holly. It was 
no accident, either, that seventy per 
cent of his engineers had combat ex- 
perience, like Howard Hammond, one 
of the original Armored Force's ar 
tillerymen. 

The Army felt the same way as Mr. 
Hait. Thanks to Maj. Gen. John H. 
Collier, chief of the Armored Center, 
Mr. Hait had to help him with day-to- 
day decisions not only an Ordnance 
officer to advise on technical matters 
but also Lieut. Col. John S. Sandiland 
to represent the tactical interests. 

And General Collier was mighty in- 
terested, for he could see that he and 
the “men of Armor” he served just 
weren't going to get the APC’s they 
needed for the present armored divi- 
sions they had, and those they hoped 
to get to offset Red tank masses, if 
each APC cost as much as the M75 

He had to see that a 


worked, and he did. He followed in 


miracle was 


the best tradition set by Gen. Jacob L. 
Marshall 
Armored 
1940 Devers 


somehow managed in jig time to meta- 


Devers, when General sent 


head 


Force in 


him to the new-born 


and General 








morphose the monstrous General Grant 
tank into the famous Sherman M4, 
making decisions in two weeks that 
hadn’t been made in seven years. 
Unfortunately, some prime members 
of the team that worked this miracle 
have been lost to the Army. Seniority 
rules have caused the retirement of 
Col. William P. Withers, president of 
Board No. 2 at the Armored Center 
and General Collier’s right-hand man. 
Also gone is Col. R. R. Robins, who 
has handled vehicles in the 
Arms Development Branch of Army 


Combat 


Field Forces. 
While youngsters helped mightily 
like 


Cols. Nicholas Bierstecker and Garrard 


on the Mso team (men Lieut. 
Foster), they would be the first to say 
that they just don’t have the mine of 
tactical and technical experience and 


like Withers 


Robins. While genius may be born, 


savvy of veterans and 


know-how is made, and the making 


takes time. 


pees 


question posed for defense authori 


then, raises the fourth big 


ties by the Msg miracle: ]s our system 
right when it discards men who have 
been instrumental in saving the Nation 
millions of dollars, and in revolution- 
izing land warfare? Would industry 
drop such men when they seem just to 
be getting into the swing of making 
things better at less cost? 

General Simon and Mr. Hait warn 
us that the Mso is not the end of the 
development journey in its field. It is 
only a signpost pointing the way to 
ward future developments. 

All this has one great meaning for 
America and the world. It means that 
if the 
here to stay, and if America truly has 
childish 


feast” policy of arms development and 


“long-haul” defense policy is 


abandoned _ her “famine and 
production and practice maneuvering, 
in less time than may appear possible 
the U.S. Army will be able to defeat 
any enemy, at any time and place, and 
under any politico-geographic condi- 
tions. 

Eprtor’s Note.—Unless otherwise in- 
dicated, photographs are by courtesy of 
Life magazine and are copyrighted by 


Time, Inc. 
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James L. Walsh Prize Essay Contest. 1954 





T HIS contest is open to all members of the American Ordnance Association 
who have not reached their thirtieth birthday at the closing date for entries. 
The winner of the contest will receive a cash award of one thousand dollars, 
and the prize-winning essay will be published in Orpnance. All essays sub- 
mitted will be considered for publication, and the authors of any nonprize- 


winning essays published will be paid at the regular publication rates. 


@ The officers and directors of the Association established this contest last year 
in memory of the late Col. James L. Walsh, one of the founders of the Associa- 


tion and president from 1947 to 1952. The topic for the 1954 contest will be: 


“Industrial Mobilization as a Vital Factor in National Defense” 


@ To be eligible, essays must be submitted on or before October 15, 1954. They 
must not exceed 3,000 words and must be typewritten, double-spaced, on paper 
approximately 814 by 11 inches. They must be submitted in triplicate, each copy 


complete in itself and firmly bound together. 


@ The name of the competitor must not appear on the essay. Instead, a nom 
de plume must be used. The name and address of the contestant must be typed 
on plain paper and inserted in a plain sealed envelope on the front of which 


his nom de plume must be written. 


@ Essays with identifying envelope must be mailed in a large sealed envelope 
marked “Walsh Prize Essay Contest,” to the Secretary, American Ordnance 


Association, 708 Mills Building, Washington 6, D. C. 











tomic Energy and the Navy 






Nuclear power will not only give our naval forces unprecedented 


striking potential but will enable our surface ships and submarines 


TOMIC energy has _ profited 
more than any other new field 
from the flexibility and the 


unique capability of American industry 
to see the military need and to trans- 
form the gleam in a scientist’s eye into 
the awesome force of atomic warfare as 
well as the peaceful needs of mankind. 

Great strides have been made in our 
atomic and hydrogen weapon develop 
ments, and the terrible destructive po- 
tential of these weapons is well known 
to all. Offensive power has been multi- 
plied by a factor in the thousands with 
the new-found ability to split and fuse 
the atem. 

The United States, however, does not 
have a monopoly on this technique— 
an alarming thought to all of us. It is 
disturbing mainly because of incontro- 
vertible evidence that the Reds have 
atomic devices also. 


We could also be uneasy of 


ee 





mind if we knew that a poten- 
tial enemy had perfected atomic 
power for ship propulsion. This 
does not appear imminent, but 
the possibility cannot be ruled 
out. We Americans cannot afford to 
take a chance on being left behind in 
adapting this vital new mode of power 
to our naval ships. It is urgent that we 
master the techniques of atomic power 
to keep our ships and airplanes and in- 
dustrial power in the forefront of all 
nations. 

The order of magnitude of increased 
benefits is as great in the application 
of nuclear energy to ship propulsion 
as it is to weapons. Nuclear power will 
permit a ship to steam around the 
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to cruise indefinitely without dependence on orgamc fuels 


Rear Adm. George C. Wright 








Admiral Wright is Director of 
the Division of Atomic 
Energy, Office, Chief of Na 
val Operations, Washington, 
D. C. The following article 
is taken from an address 
given recently by Admiral 
Wright before the Michigan 
Post of the A.O.A. 





world, nonstop, at high speeds. These 
higher speeds make a ship less vulner- 
able to attack, particularly by subma- 
rines. The high-speed troop transports, 
such as the Queen Mary and the 
America, steamed independently in 
hostile waters without escort during 
the last war, relying on speed to mini- 
mize the danger of submarine attack. 

The elimination of voluminous fuel 
tanks makes room for more ammuni- 
tion, more aviation gasoline, or 
more troops. The surface ship 
is made more resistant to dam- 
age by the removal of funnels 
and cumbersome air intakes for 
the boilers. 

The military value of the atomic 
submarine will be its ability to travel 
high speeds 
necessary. The 


power source of a conventional sub- 


entirely submerged at 


across the ocean if 
marine, while it is operating under 
water, is its storage battery with which 
the submarine can operate for only a 
very short period before the battery 
must be recharged. To do this, a sub- 
marine must operate on the surface or 
raise its snorkel. This greatly increases 
vulnerability to detection and attack. 






When |! 
thirty-three years ago, the coal-burning 


became a midshipman 
battleship, U.S.S. Micuican, was in 
our fleet. In those days the language 
of the fireman was of grate bars, coal 
buckets, and ash ejectors. When we 
were steaming under forced draft, 
making about fifteen knots, we thought 
we were really kicking up quite a 
wake. Then the heavy work was in the 
fireroom where so much organic fuel 
was burned to get so little power out. 

In the nuclear age it will be just the 
opposite—so little mineral fuel goes in 
and so much power comes out. A ship 
will be able to steam thousands of 
miles on a pound of metal, and no 
fireman will be permitted in the heat- 
when the reactor is 


gene rating room 


operating. 


AVAL personnel to man the first 

atomic-powered ships have been 
undergoing training during the past 
two years. These atomic sailors speak 
of moderators, control rods, crud, and 
xenon-override—which is a strange jar- 
gon to an old salt’s ears. 

As late as 1946 there was only a 
handful of officers in the Navy with 
the slightest idea about atomic energy. 
One of the great advantages of having 
land-based prototypes of naval reactors 
is that these power plants provide 
means for training our personnel so 
that we will have experienced crews 
to man the nuclear ships when they 
are ready for sea. 

The Navy is fortunate in that much 
success has already been achieved in 


the nuclear-power program. We have 
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two types of submarine nuclear power 
plants that are in the advanced-develop- 
ment stage. One of each type will be 
used to propel our first two nuclear- 
The USS. 
Navtitus, the first nuclear-powered 
submarine, was launched last January 


powered submarines. 


and christened by Mrs. Eisenhower. 
The “submarine thermal reactor” de- 
veloped by Westinghouse will be in- 
stalled in this ship. 

The word “thermal” in the reactor 
name indicates that the neutrons feed- 
ing the reaction will be slowed down 
to very slow nuclear speeds. This re- 
the 


U-235 isotope in the form of solid 


actor uses uranium enriched in 
pieces of metal submerged in a tank of 
ordinary pure water that serves both as 
the cooling agent and the moderator. 

HE heat produced by the reactor 
coolant 
will be 


to pro- 


will be taken out of the 
water in a boiler where steam 
produced to operate a turbine 
pel the submarine as well as to drive a 
turbogenerator to produce electricity. 

May 30, 1954, marked the first birth- 
day of power operation for the proto- 
type of the submarine thermal reactor 
located at the Reactor Test Station in 
Idaho. This nuclear power plant is 
identical with the one being installed 


U.S.S. The Idaho 


engine has produced many million kilo- 


in the NavutTILus. 
watt-hours of energy, and this plant 
has been successful even beyond our 
hopes. 

This accomplishment is a tribute to 
the codperative efforts of the Atomic 
Energy Commission, the Navy, and al- 
most 1,000 industrial organizations. We 
expect the Nautitus submarine to be 
cruising at sea this fall. 

Already the prototype for this ship 
drawing of the U.S.S. Nauru 


Cutaway 





Us, first atomic-powered 





has given us such confidence in the 
feasibility of adapting nuclear power 
to naval ships that the Navy has re- 
quested Congress to approve two more 
nuclear-powered submarines. 

Of equal importance to the Navy is 
the second nuclear-powered submarine, 
the U.S.S. Sea Woxr. The prototype 
for this plant is being constructed by 
General Electric in a very large steel 
sphere, 225 feet in di- 2 
at West Mil- 
tin, N. Y. Here a large 


ameter, 


body of scientific and 
engineering talent is 
developing the proto- 
type as an entirely different kind of 
submarine nuclear power plant. 

The Sea Wott 


heat to liquid sodium which in turn 


reactor delivers its 


converts water into steam in a heat 


exchanger. This plant will have much 
higher steam pressure and thus better 
efficiency than that in the 


thermal 
Nautitus, but the liquid sodium has 
associated complications. 

Each of the two radically different 
approaches to practical nuclear power 
has significant advantages. We are in 
the very early stages of harnessing the 
power of the atom for power produc 
tion. In the double-pronged attack on 
the problems of nuclear ship propul 
sion we are making use of a large cross 
section of industrial capacity. 

Even more advanced applications of 
nuclear-powered ships have been stud- 
ied. From the knowledge that we al- 
ready have gained we believe that more 
powerful and faster submarines can be 
built with comparable tonnage. We 
are planning the adaption of nuclear 
power ultimately to large ships, and 
here one’s imagination about our future 


Navy knows no bounds. 
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submarine recently 


These programs, aimed at specific 
military needs, will have far-reaching 
effects both on naval power and on 
civilian power. Historically, develop- 
ments in power plants for naval vessels 
have found industrial applications 
which were unpredicted. The light 
weight Diesel engines which were de 
veloped years ago for submarine pro 
pulsion led directly to the Diesel loco 
motives so common today. 

The development of nuclear power 
plants for civilian use is also an ob 
jective of high national importance. 

The major question before civilian 
“Will it 


chemical 


nuclear-power planners is: 


compete economically with 


fuel?” In the Navy, we are never un 
mindful of the taxpayers’ dollar. We 
that nuclear fuel for 


are convinced 


naval purposes will be economically 


advantageous. 


N summary | would like to quote a 


noteworthy statement made by the 


Hon. 


dress to the Navy League at Chicago. 


Robert B. Anderson in an ad 
He said: 

“The advent of new weapons in no 
way diminishes either the effectiveness 
of or the necessity for our sea power. 
The Navy is in the forefront in the de 
velopment of new weapons and tech 
niques, and in adapting them to naval 
use. The gun, the steam engine, the 
torpedo, the airplane, and the guided 
missiles have, in their turn, increased 
the effectiveness of navies. 

“We have harnessed nuclear power 
We shall 
widen and expand that use in the days 
We 


weapons, 1 


to submarine propulsion. 


to come. may expect that future 


bex ome 


available, will also be adapted to naval 


and when they 
use.” 


Navy 


photo 


launched by the Navy 








Surprise Packages 








The seven innocent-looking packages above hold an unassembled Matador B-61 pilotless bomber and are shipped from the Glenn 
L. Martin Company plant ready for use or storage. The crated parts are interchangeable, and the new technique eliminates the 
final assembly-line operation from the manufacturing program. The uncrated components are shown in the photograph below. 
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Project Nike 


An analysis of the conception, planning, and execution of the 


many wdeas and detaals concerned with the development of our 


latest rocket-powered, surface-to-air, high-speed guided missile 


N December 17, 1953, the De 
partment of Defense released 
the first public information on 

the Army’s latest addition to its de- 

fense arsenal—the Nike guided-missile 
system. The release—covered exten- 
sively by the press, radio, and tele- 
vision throughout the Nation—was 
timed with the announcement that the 
first tactical Nike installations were 
under way at Fort George G. Meade, 

Maryland, for the defense of Wash- 

ington and Baltimore. 

Thus, after eight years of inten- 
sive research and development, Nike 
emerged from the secret category to 
become the Nation’s first combat-ready 
surface-to-air guided-missile system. 

Beyond what has already been re- 
leased by the military, little can be 
added concerning the technical details 
of the Nike system. However, there is 
an equally interesting story which can 
be told. That story concerns the con- 
ception, planning, and execution of 
the Nike Project. 


URING World War II the antiair- 

craft gun and its associated fire- 
control system was brought to a high 
state of perfection from the standpoint 
of accuracy. The advent of radar, elec- 
tronic computers, and power servos for 
the automatic aiming of guns had re- 
duced the pointing error against targets 
flying predictable courses to very small 
values. 

In fact, the radar-controlled antiair- 
craft guns made a very enviable record 
in the defense of London against the 
V-1 “buzz-bomb.” By the end of Au- 
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Mr. Higgins is director of 
military electronics develop- 
ment, Bell Telephone Labora- 
tories, Inc., Whippany, N. ]. 
This article 1s based on an 
address by Mr. Higgins before 
a recent meeting of the Capi 
tal Cities Post of the Ameri 
can Ordnance Association, 
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gust 1944, about three-quarters of all 
V-1’s that reached the gun-defended 
area were knocked out of the skies by 
this powerful defense. 

Toward the end of the war, how- 
ever, it was becoming increasingly ob- 
vious to many people that advances in 
aircraft design would soon result in a 
material reduction in gun effectiveness. 
The new planes would fly higher and 
faster and would be capable of violent 
evasive maneuvers even during the 
bomb run. 

During the time of flight of the 
gun projectile a 600-knot target 
might fly as much as 5 miles, 
and any deviation of the target 
aircraft from its predicted 
course could result in a sub- 2 
stantial miss. 

Although many improvements were 
made in antiaircraft guns and fire 
control systems since the war, it was 
clear that a major advance could only 
be achieved if the projectile or missile 
could be steered during the entire time 
of flight. In that way, any maneuver 
on the part of the target could be 
countered, even at high speed, by a 





corresponding maneuver of the missile. 

It was also clear that with new air 
planes flying near or above the speed 
of sound, the missile must have great 
speed. What we needed was a super 
sonic guided missile! 

In the fall of 1944, Lieut. J. W 
Schaefer, a young Bell Telephone 
Laboratories engineer on active duty at 
Frankford Arsenal, proposed a solu 
tion to the guided-missile problem 
based upon extensions of the existing 


radar fire-control art. 


ELL Telephone Laboratories, be 

cause of their considerable experi 
ence in radar and computer techniques, 
as well as their broad background in 
other fields of the required technology, 
were asked to study the Ordnance pro 
posal and to make recommendations 
for a development program in the event 
that a practical solution could be pre 
dicted. 

This study was undertaken under 
the joint sponsorship of Army Ord 
nance and the Air Force and 
was led by Dr. W. A. Mac 
Nair, now vice-president of the 
Sandia Corporation, who di 
rected the project in the labora 
tories for the first 2 years. 
Other Bell members of the study team 
included Dr. Hendrick W. Bode, di 
rector of mathematical research, and 
G. N. Thayer, now vice-president of 
Bell Laboratories. 

Major assistance on the supersonic 
aérodynamic phase of the job was ren 
dered by Dr. W. B. Klemperer of the 


Douglas Aircraft Company. 
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Consultation on important aspects of 
the program was obtained from Dr. 
Clark Millikan of the California Insti- 
tute of Technology, from scientists of 
the Ballistic Research Laboratories at 
Aberdeen Proving Ground, and from 
scientists in the National Advisory 
Committee on Aéronautics. 

Among the important philosophies 
set down by the study team were the 
following: 

1. The problem should be 
treated as an integrated weapon 
system—not merely as a study 
in radar, computers, or missiles 
per se. To be successful, it 
would be necessary for all parts to fit 
into a codrdinated plan. 

2. The system selected should place 
emphasis on simplicity and reliability 
of the expendible missile. 

3. The system should make maxi- 
mum possible use of existing tech- 
nology; it should be predicated on the 
philosophy that no basic invention 
would be necessary for its success. 

The study 
period of about five months with an 


was conducted over a 


oral report to the services in May 1945 
and a formal report in July of the same 
year. That report formed the basis for 
the exploratory development which fol- 
lowed. 


HE fact that the report stood up so 

well throughout the program is a 
tribute to the sound thinking of those 
who executed it. The “weapon-system” 
concept on which it was based marks a 
milestone in postwar development pro- 
grams. 

Upon completion of the study and 
report of the findings to the services, 
the Nike contract was continued under 
Army Ordnance sponsorship for a 
period of exploratory development. Bell 
Telephone Laboratories assumed proj- 
ect control, and Douglas Aircraft Com 
pany was brought in as a full partner 
under subcontract to Bell Laboratories. 

Aberdeen Proving Ground assisted 
in warhead studies, and various other 
military establishments made available 
their wind-tunnel testing facilities and 
provided technical advice. Thus the 
skills of military specialists and two 
industrial organizations 


large were 


brought to bear on the solution of one 
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of the most complex problems in ap- 
plied physics ever attempted. 

The development contract originally 
envisioned an exploratory development 
to verify the findings of the report and 
a demonstration of an experimental 
system at White Sands Proving Ground 
in New Mexico. It was recognized that 
this was an essential prelude to any 
consideration of design for production 

for use by troops in the field. 

The program was planned 

in yearly phases to cover study 

and evaluation of radars, com- 

puters, and missile-control sys- 

tems at Bell Telephone Labora- 

tories with parallel work on the mis- 

sile, booster, launchers, and aérody- 

namic problems at Douglas Aircraft 
Company. 

Each year joint planning conferences 
were held to map out the work for 
the succeeding period, and numerous, 
less formal, meetings were held to solve 
specific problems as the occasion arose. 

Army Ordnance participated in the 
planning and was kept informed of 
progress not only through quarterly 
progress reports but also by assign- 
ment of full-time liaison officers in the 
contractors’ plants. These officers have 
contributed notably to the success of 
the program. 

It has already been pointed out that 
in the initial phases of the project a 
small group of highly qualified spe- 
cialists were devoted to establishing a 


system plan. Following completion of 


that work it was necessary to expand 
the activities into many fields. 
Additional engineers, drafts- 
men, and shop mechanics were 
added to the project. Their ef- 
forts were directed toward solv- 
ing the many problems en- 
countered in carrying out the develop- 
ment plan. 

It was during this period that proj- 
ect management faced its greatest 
challenge—to guide all phases of the 
development toward the ultimate ob- 
jective, to eliminate unnecessary ex- 
plorations, to insure sound technical 
solutions of the problems, and to ob 
tain compatible time schedules for each 
element of the system. 

By meeting this challenge, project 
leadership makes its greatest contribu- 


tion to insuring that the taxpayer gets 
full return for each dollar expended. 

During the critical phases of the ex- 
ploratory development from 1945 to 
1950, this leadership was shared at Bell 
Telephone Laboratories by Dr. Mac- 
Nair, who headed the original study, 
and by W. C. Tinus, now vice-presi- 
dent in charge of all military activi- 
ties at the Laboratories. At Douglas 
Aircraft Company, E. P. Wheaton, 
chief missile project engineer, has been 
responsible for the Nike activities of 
that organization. 


igs the early days of the project little 


was known about problems of 


launching, booster separation, and 
supersonic flight. Accordingly, the first 
missiles flown at White Sands Proving 
Ground in 1946 were free flight mis- 
siles to prove these vital parts of the 
system and to obtain information for 
the next phase. 

Throughout the program the mis- 
siles full size and full 
weight, but the design progressed from 
the first dummy rounds to the final 


guided missile as the various problems 


fired were 


of launching and guiding in supersonic 
flight were overcome. 

While 
progress at Douglas Aircraft Company 


this missile work was in 
and White Sands Proving Ground, 
guidance equipment was being de 
veloped at Bell Telephone Laboratories. 
Thus, all parts of the program pro 
ceeded simultaneously toward the 
original objective—to demonstrate that 
the basic concepts of the system 
were sound and that a practical 
system could in fact be built to 
destroy high-speed maneuver- 

ing aircraft. 
The objective was realized in 
November when the Nike mis- 


sile system obtained a successful inter- 


1951 


cept of a drone aircraft on the very 
first attempt. Damage to the drone was 
avoided by the use of a spotting charge 
in the missile rather than an explosive 
warhead. However, on several succeed 
ing firings drone damage was pro- 
duced by direct hits even though no 
warhead was carried. 

This phase of the program was con 
cluded in the spring of 1952 with the 


firing of live warhead rounds against 
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Trailers housing ground electronic equip- 
ment are necessary for a successful 
i Nike firing. At right, interior view of 

the radar trailer showing the operating 

position for the radar technician. Be- 
f low, control trailers and radar scanners 
; are set up for test firing of the Nike at 
White Sands Proving Ground, N. Mex. 


E, Right, interior view of battery control 
trailer showing plotting boards and operat- é Sia * 
' ing console on left. Cabinets housing com- od P . 


plex electronic computer are at right rear. 








a violently maneuvering drone aircraft. 
The results were spectacular as you 
will see later in the program. 


Y the spring of 1950 the exploratory 
development program had pro 
gressed to the point where Army 
Ordnance requested Bell Telephone 
Laboratories to undertake the develop- 
ment of a guided-missile system suit 
able for use by troops in the field. The 
exploratory program had not yet been 
completed, but the progress was sufh 
ciently encouraging to give assurance 
of success. 
Agreements were reached to proceed 
with this new development in parallel 
with the completion of the exploratory 
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problems of logistics, transportability 
of the equipment, maintenance, ex- 
treme climatic Decisions 
had to be reached on the types of tar- 
gets against which the new weapon 
was to be used. How high and how 
fast would they fly? At what ranges 
must they first be detected for effective 
engagement? What should be the com- 
position of the fire-control unit? What 
plans should be made for fitting this 
new defense weapon into the already 
existing defense network? 

These and many other questions 
were considered and answered by the 


conditions. 


group assigned to determine the tacti- 
cal plan. Close liaison was maintained 
with the engineers assigned to the ex- 
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Launching section of a Nike battery with four missiles in firing position. 


phase. The tactical version of Nike was 
to be known as Nike I. 

In order to carry out this new addi- 
tion to the Nike program, engineers at 
both Douglas Aircraft Company and 
Bell Laboratories were assigned the 
problem of determining the character- 
istics for the new tactical system. 

The problem here was considerally 
different from that encountered in the 
initial Nike study. Many of the techni 
cal problems had already been solved. 
What 
performance capabilities, system param- 


was needed was to determine 


eters, and equipment configuration for 
a tactical system to be operated by troops 
in the field. 

Consideration had to be given to 
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ploratory development program and 
with the various agencies of the Army 
to insure that full advantage was taken 
of the technical advances in the pro- 
gram and the needs of the services. 


HIS group prepared a report cover- 

ing the characteristics proposed for 
the Nike I tactical guided-missile bat- 
tery. The report covered in detail the 
composition of the battery, housing fa- 
cilities in lightweight air-transportable 
trailers, provisions for integrated test 
facilities, and equipment for the as- 
sembly, test, fueling and arming of 
the The 


ceeded based upon the findings of this 


development 


missile. pro- 


report. 


Although military security prevents 
my telling you in detail information 
presented by this study, I should like 
to describe some of the equipment de- 
veloped for Nike I. The radars and 
van-type trailers for housing the elec- 
tronic equipment make extensive use 


of magnesium and aluminum to pro- 
duce lightweight designs capable of 


ready air transport. 


HEY are also designed for a high 

degree of mobility over improved 
and second-class roads as well as over 
rough terrain. Special precautions are 
taken to protect the electronic equip 
ment against road shocks encountered 
in this service. 

In tactical use the Nike is fired by a 
missile-launching section from a num- 
ber of portable launchers, Associated 
with each is a ready rack with addi 
tional missiles for quick installation in 
the launcher. In the center of the sec- 
tion is a sandbag revetment for the 
protection of operating personnel. 

The Nike round consists of two parts 
—the the 
rocket booster. The latter is used for 
quickly accelerating the 
supersonic speed. After separation from 
the 


accelerate with power supplied by its 


missile proper and solid 


missile to 


booster, the missile continues to 
own liquid-fuel rocket motor. 

Two sets of steering fins are pro 
vided for control of the missile during 
the flight. The missile itself is approxi 
mately twelve inches in diameter and 
about twenty feet long. In addition to 
the liquid-fuel power plant, it contains 
electronic hy- 
draulic actuating mechanisms, as well 


control circuits and 
as the explosive warhead. 

In developing the ground electronic 
equipment, one of the first steps made 
was to construct a wooden mock-up of 
each The use 


mock-ups permitted critical examina- 


trailer required. of 
tion of equipmen’ layout, operators’ 
controls, and other factors contributing 
to ease of operation by soldiers in the 
field prior to cutting metal for the 
actual equipment. Tests could be made 
to insure adequate lighting, heating, 
and ventilation. 

In planning the radar console in the 
trailer, considerable attention was given 


to the correct placement of operators’ 
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controls and to insuring that each 


operator would have no more duties 
to perform than he could reasonably 
be expected to do under the stress of an 
actual enemy engagement. Various sig 
nal lights provide information on the 
status of the battery operations (see 
photo top of page 229). 

A wooden mock-up was first made 
of the battery-control trailer and, 
finally, the finished eouipment. As- 
sociated with the operating console are 
plotting boards which provide the bat 
tery commander with an over-all pic 
ture of the tactical situation. 


Also 


mander are the various signal lights 


available to the battery com- 
and controls necessary for the effective 
conduct of his mission. To his right is 
a telephone switchboard for communi 
cation both within and outside the 
Nike battery area. Other cabinets pro 
vide housing for the heating, ventilat 
ing, and electronic equipment necessary 
for the operation of the system (see 
photo at bottom of page 229). 


The 


from 


actual trailers are constructed 


magnesium-faced paper honey 
comb panels which combine maximum 
rigidity and strength with minimum 
weight in keeping with the services’ 
desire for air transportability. Wiring 
ducts are provided 


and ventilating 


within the trailer panels. 


N one side of the battery-control 

trailer are the electronic cabinets, 
telephone switchboard, and operating 
console. On the other side are cabinets 
housing the complex electronic com- 
puter. In all these cabinets the elec- 
tronic circuits are divided into small 
plug-in type chassis to facilitate field 
maintenance. 

Nike I is now in full-scale produc- 
tion by the Western Electric Company 
factories and by the Douglas Aircraft 
Company. Hundreds of subcontractors 
of these two concerns throughout the 
country are contributing their share to 
the success of the Nike guided-missile 
system. 

Photo at top of this page shows a 
cable board on which is being as- 
sembied some of the cabling required 
within the The tech- 
nique of prefabricating cables in this 


Nike trailers. 


manner was developed many years ago 
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Above, technician assembles some of complex cabling required within the Nike trailers. 


for use in telephone equipment, It has 
been found to be extremely useful as 
well in the construction of equipment 
for the military services. 

The 


equipment, assembly 


missiles, launchers, handling 
equipment for 
the missile, and the unequipped trail 
ers are produced under contract be 
tween Western Electric Company and 
Douglas Aircraft Company. The elec 
tronic components for the missile, how 
ever, are produced in one of the other 
Western Electric Company plants. 
Throughout most of the develop 
ment of Nike we have been very for- 
tunate to have as our Army Ordnance 


program director Brig. Gen. H. N. 


Toftoy, now commanding ofhcer at 
Redstone Arsenal. 

Last summer in Los Angeles, Gen 
eral Toftoy acted as chairman for a 
classified presentation of Nike to the 
Institute of Aéronautical Sciences. Dur 


ing his introductory remarks he 
pointed out the difficulty of carrying 
out such a project when the companies 
involved were 3,000 miles apart. 

“It is interesting to note,” he said, 
“that the success of the project under 
these conditions was made possible by 
the rapid communications and trans 
portation provided by the peacetime 
products of these two concerns—the 


telephone and the airplane.” 


Below, Western Electric assembly line for the accurate radars used in the Nike system. 








Production Preparedness 


“Operation PEQUO” with headquarters at Rock Island Arsenal will 


help preserve our industrial mobilization base by keeping vital 


machine tools inventoried and ready for any national emergency 


UCH of the damage done im- 
mediately after the last war to 
our war-making and corollary 

war production capacity has been re- 
paired. While we cannot even yet 
mobilize our whole potential strength 
in less than several months’ time, mili- 
tary equipment of advanced design and 
high combat effectiveness is now on 
hand or in sight in sufficient quantity 
to meet likely demands. 

These quantities are, however, far 
short of the total needed to wage an all- 
out war. We are now faced with the 
task of finding ways and means, in the 
face of curtailed military production, to 
satisfy total requirements when the 
need arrives. 

First, I shall try to explain more fully 
why we need to preserve such capacity; 
secondly, I shall give an indication of 
the magnitude of the capacity of which 
we are speaking; and, thirdly, I shall 
briefly go over the plan by which we 
are trying to implement it. 


N World War II we felt fortunate if 

a contractor delivered his first accept- 
able piece of “shooting” ordnance in 
sixteen months. It usually took longer, 
the average being eighteen months, 
with twenty-four months on some items 
being not unusual. 

Since most producers, who lacked 
their full complement of machine tools 
in the early stages, did not hesitate to 
use their toolrooms where necessary, 
this time primarily represented the time 
required to produce, prove, and correct 
special tooling and to train people. 

By the time this was accomplished, 
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Brig. Gen. T. A. Weyher 





General Weyher is command- 
ing officer of Rock Island Ar- 
senal, Rock Island, Ill. The 
following article is based on a 
recent address by General 
Weyher before the Quad 
Cities-lowa Post of the Ameri- 
can Ordnance Association. 





early problems of deliveries of materials, 
gages, and, to a lesser extent, those of 
machine tools and facilities were largely 
solved so that these factors were not 
normally the controlling factors in de- 
liveries. 

At the conclusion of World War II, 
planning was done on the assumption 
that there probably would be no major 
war in less than fifteen years and cer- 
tainly none in less than five years. We 
were immediately faced with a probable 
large unemployment problem. Men in 
the Army clamored for their discharge; 
production of military goods all 
but ceased. 

The possible unemployment 
of millions of ex-servicemen plus 
the loss of employment of addi- 
who were en- 


tional millions 


gaged in military production ¥ 
gave rise to a specter calculated to s 
the equanimity of the most phlegmatic 
public official or member of Congress. 
A climate approaching frenzy was 
created. All planning and all action 
seemed to be subordinated to the one 
requirement—reconversion of industry 
to the production of civilian goods. 
Rapid plant clearances of work-in- 


process inventories, of materials and 


parts, aids to manufacture, production 
equipment, and whatever else pertain- 
ing to war production that stood in 
the way of civilian production in those 
plants became the order of the day. So 
successful was this effort that unem- 
ployment never was a serious problem 
—somewhat to the surprise of us all. 
Nevertheless this factor had the end 
result of destroying much of our physi- 
cal capacity to create military products. 


ROM the chaos and confusion of 
those days certain benefits emerged. 
Our 
machine tools from defense plants. In 


arsenals were modernized with 
1940 about three-quarters of the ma- 
chine tools at Rock Island Arsenal were 
over twenty-five years of age. 

In 1945-1946, a few far-seeing folk 
at Rock Island and at other arsenals 
seized the opportunity to earmark and 
acquire machine tools so that now no 
one need offer any apology for the state 

of their equipment. 

True, many “clunkers” found 
their way into our industrial 
machine-tool reserve outside the 
arsenal system, but many good 
tools were also saved. 

Our performance in destroy- 
ing our mobilization base in 1945 must 
not be repeated again. There are three 
important differences in the situation 
now as compared with that of the early 
postwar years. International tensions 
have mounted considerably so that the 
hazard of armed conflict is much greater 
than it was then. An uneasy truce pre- 
vails in Korea. No one can say whether 
or not hostilities will be resumed there or 
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where events in Indo-China will lead us. 

The second difference is in the in- 
creased vigor and effectiveness of our 
research programs. These programs, at 
least in Ordnance, are at about the 
proper level for the long haul. They do, 
however, represent a dynamic, progres- 
sive effort—much more intense than 
those we have made in the past. The 
programs are certain to result in 
weapons systems and components of 
high effectiveness. 

No one will argue agains. the philos- 
ophy of exploiting to the utmost our 
scientific and engineering capabilities 
in industry to offset the numerical pre- 
ponderance of our potential enemy by 
the supply of technologically superior 


weapons Sy stems to our troops. 


HESE ultimate designs must be con- 

verted to metal by production proc- 
esses at the last moment in order to take 
advantage of the latest advances in 
weapons system technology. 

Our experience with those World 
War II contractors who participated in 
the production of items for Korea 
identical with those of World War II 
leads us to the sad conclusion that too 
often such know-how as existed in 
World War II had been forgotten or 
dispersed to a great extent by 1950. 

Therefore, prudence compels us to 


plan on the same production lead times 
as obtained in World War II unless we 
can advance the production release date 
or pick up the production process at 
some point further along the sequence 
of steps which must be taken to pro- 
duce munitions. 

To advance the production release 
date too far will make it impos- 
sible to take full advantage of 
the latest designs and may give 
us second-best weapons. The al- 
ternative is to make it possible 
to have some of the preproduction work 
done before an emergency strikes. The 
Ordnance plan has the latter in mind. 

A close relationship exists between 
the two differences mentioned above 
and the third to which I now come, In 
the past, for all practical purposes, the 
national approach to war production 
has had no adequate “lead-time” phase. 
Today our hopes are pinned to a con- 
siderable extent on provisions for lead 
time. 

It is obvious that national industry 
requires some time for conversion from 
consumer to military tvpe production, 
particularly under war conditions. The 
accomplishment of that purpose is con- 
ceived in a plan for a national indus 
trial mobilization base. 

The industrial base fits into the pic- 
ture in maintaining current needs and 


the flow of supplies between the time 
initial aggression is met with available 
resources and the time that national 


production capacity is geared to the 


sustained effort in supplying material of 
the latest design to support military 
operations over the indefinite period of 
all-out war, should that come. 
Perhaps an alert readiness 
would give an aggressor more 
reason to pause. By maintaining 
key facilities, essential current 
know-how, and integrated ele- 
ments of early military supply, the in- 
dustrial base bridges that gap which 
heretofore existed between available 
national power and potential power. 
Americans concerned with the world 
situation and our defense recognize 
this need. 

Provisions thus designed for power 
to preserve peace are economically fea- 
sible, avoid waste, and must meet with 
the approval of any loyal citizen who 


gives the matter mature consideration. 


7 HAT can we do now with the vast 

production potential we have de 
veloped since 1950? It does not seem de 
sirable or feasible to try to maintain 
greatly reduced production indefinitely 
in all these plants. Such a costly pro- 
gram would throw doubt on the pos 


sibility of continued national support. 


The Ford medium tank line laid away in readiness for reactivation as part of the PEQUO program. 








Cutaway of a complete moisture vapor barrier closure, one method of treat- 
ment for storage of valuable machinery in an uncontrolled atmosphere. 


We realize full well that the capa- 
bilities of men must stand as the num- 
ber one factor for consideration in any 
war production program. Without pro- 
duction in civilian plants, experience has 
shown that the 
plants is quickly dispersed, only to be 


know-how in these 
reconstituted at the expense of much 
time and money. 

After giving due weight to these 
factors we must, however, conclude re- 
luctantly that we should focus our at- 
tention on the preservation of the physi- 
cal means of production rather than 
continuing production itself, even 
though in time the work force becomes 
scattered. 


E are confronted with two major 
situations in our dealing with in- 
dustrial capacity. One embraces the so- 
called mixed facilities where munitions 
production has been achieved by balanc- 
ing contractors’ plants for munitions 
production by the supply of Govern- 
ment-owned equipment. 
The second is the type of facility 
created at Government expense for the 
production of specific end items of 


234 


munitions, Supporting production of 
either type is a more or less complex 
subcontractor structure. 


HATEVER solution we adopt for 

the preservation of essential capac- 
ity, it must be within the economic 
limits the Nation is willing to support 
over an indefinite period. We must also 
consider the impact of our program on 
the strength of subsidiary industries 
such as the machine-tool industry. It 
must consider the problem of obsoles- 
cence of production equipment, as well 
as of end items of special tooling and 
gages, and make adequate provision for 
modernizing such things before needed 
for full-scale production. 

The program should be impervious to 
adverse, ill-advised, short-sighted, ar- 
bitrary decisions because, in the course 
of twenty years, danger to the program 
from such a cause is very real. We must 
also reflect that in two war periods our 
current procurement programs, during 
the “twilight” era of limited emergency, 
have set the pattern for our later ex- 
pansion, often without regard to care- 
fully thought out mobilization plans. 





This is another issue, but it is ap- 
parent there should be a single procure- 
ment program—that for “all-out” war. 
Any current procurement must be con- 
sistent with and partially implement 
that program. 

Since we did not create all the capac- 
ity we needed for “all-out” war during 
the Korean emergency, wisdom dictates 


that we maintain such effective capac- 
ity as we have to the greatest degree of 


readiness consistent with reasonable 
cost. With “mixed facilities” the prob- 
lem of leasing production equipment 


to plant owners can become acute. 


_ order to keep a powerful machine- 

tool industry in being, orders for 
new equipment are necessary. In order, 
also, for our country to have modern 
equipment in its plants it is necessary 
for Government-owned equipment to 
be replaced as it becomes obsolete. 

Government-owned equipment may 
be leased to private industry under cer- 
tain necessary restrictions. Under this 
plan a leasing arrangement may be ap- 
proved by higher authority where it 
can be shown that the best interests of 
the Government and industry are be- 
ing served. 

The principal consideration is whether 
such arrangement is in any way detri- 
mental to the preservation of a vigorous 
machine-tool industry. Moreover, it is 
essential that provision be made for re- 
placement of machine tools when they 
become worn out or obsolete. 


ONSIDERATION of the factors 

enumerated has led to the develop- 
ment of a plan which we feel represents 
the minimum we must do. It is impera- 
tive that our people realize we cannot 
continue to repeat the foolhardiness dis- 
played toward readiness for defense in 
the past without sooner or later en- 
compassing our destruction. 

The program will cost money. It is 
necessary in each individual case to 
find the optimum solution. What we 
have developed is a flexible plan to fit a 
variety of situations. For most programs 
the capacity we have developed falls 
short of that needed for all-out war. We 
can, therefore, go on the premise that 
we would, in general, like to preserve 
all the good capacity we have developed. 
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Keeping in mind the lessons of two 
World Wars and Korea when produc- 
tion of weapons and munitions often 
was delayed pending procurement of 
the necessary machinery, Army Ord- 
nance is engaged in the huge task of in- 
ventorying more than §2 billion worth 
of equipment owned by Ordnance. 


NOWN as PEQUO—an abbrevia- 

tion for Production Equipment 
Office—the undertaking is not only an 
insurance against some future national 
emergency but could obviate the ex- 
penditure of perhaps hundreds of mil- 
lions of dollars should such an emer- 
gency arise. Of far more urgent value 
would be the reduction in lead time re- 
quired to obtain production. 

Rock Island Arsenal has been selected 
as the site of PEQUO and is responsible 
for the central records and administra- 
tion of Army-owned machinery in this 
program. To date about 125,000 items 
have been inventoried. This figure is 
expected to reach 200,000 before the 
records of Ordnance-owned production 
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“By maintaining key facilities, 
essential current know-how, 
and integrated elements of 
early military supply, the in- 
dustrial base bridges that gap 
which heretofore existed be- 
tween available national power 


and potential power.” 





equipment are completed, and, in the 
near future, PEQUO will set up similar 
records for the other technical services 
of the Army. Combined, some 250,000 
items will be cataloged. 

Events leading up to this centralized 
control go back many years and cul- 
minated in the formal establishment of 
the Production Equipment Office in 
February 1954. Ordnance Corps experi- 
ence contributed heavily in this con- 
structive step. 

As an important manufacturing arse- 
nal, centrally located, Rock Island has 
procured over a period of time sub- 
stantial quantities of machinery as a 
normal part of its mission. The Chief 


Specialized welding positioners are placed, unwrapped, in specially controlled, dehumidified storage for preservation. 


of Ordnance has seen fit gradually to 
expand this service into what is now 
the arsenal’s Army-wide responsibility 
regarding production equipment. 

The value of the machinery program 
and inventory data cannot be measured 
in dollars alone. The time bought and 
the potential provided by ready pro- 
duction capacity have no price tag. We 
are embarked today on a defense ma 
chinery insurance program that is the 
best we have ever had. It is one that 
warrants public support. By means of 
that program we hope to avoid critical 
problems encountered in the past. 


N adequate industrial-mobilization 

base as envisioned by this program 
not only promises to provide timely 
military supplies but also tends to re 
lieve the congestion generated in the 
machine-tool industry by sudden and 
conflicting demands for machinery to 
meet immediate emergencies. In view 
of world conditions, an industrial base 
is one type of insurance we cannot af 


ford to neglect. 
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Industrial Defense 


Most sensible people, and that in- 
cludes all of us, make provision for a 
rainy day. But just suppose the rainy 
day turns out to be A-bomb day. How 
prepared are we for a sneak enemy air 
attack? 

Everybody can be very eloquent on 
the subject of being at least as provi- 
dent as squirrels, But the record shows 
that disaster planning is still a rarity in 
America and, of all places, in American 
industry. Only a few companies have 
plans in instant readiness in the event 
of an atomic attack. 

The number of such companies, 
however, is gradually increasing. Gov- 
ernment officials say that there is a 
quickening concern over the problem 
of how to protect “corporate interests” 
in the atomic age. 

One obsolete suggestion has been to 
move present industrial concentrations 
underground or to disperse them 
widely in remote areas. Such moves, 
of course, are prohibitive on a large 
scale because of expense. 

The Government is offering fast tax 
write-off incentives for the establish- 
ment of new plants away from con- 
gested areas. Such incentives are real- 


istic and effective. 


During 1953, for example, 215 
plants, costing $1.7 billion, were 
built at least ten miles away from 
the outskirts of “target areas.” 
These firms accounted for about 
78 per cent of the $2.2 billion of 
plant construction and expansion 
covered by tax write-offs last year. 


With respect to existing plants, in- 
dustry must rely on the military's air 
and ground defense shield. At the 
moment the vast bulk of American in- 
dustry is almost completely unprepared 
for an atomic attack. Heavy industrial 
concentrations offer enemy bombers 
choice targets. Ten H-bombs might de- 
stroy as much as seventy-five per cent 


of total American steel capacity if 
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dropped in areas where steel mills are 
heavily concentrated. 

One American firm, Koppers Com- 
pany, a big producer of chemicals and 
steel-mill equipment, assumes that any 
attack on downtown Pittsburgh would 
inflict considerable damage on its head- 
quarters and has worked out a disaster 
plan which Government experts con- 
sider a model for other plants to follow. 

Koppers has chosen a secret “reor 

ganization point” outside of town. Key 
management officials and a nucleus of 
operating personnel are under instruc- 
tions to head for this emergency head- 
quarters at the first warning of an at- 
tack, 
The company has already secured 
space in two bank vaults near the 
reorganization point where micro- 
film and other duplicates of com- 
pany records are stored. 


The Koppers plan does not insure 
against production facilities being 
knocked out if enemy atom bombers 
break through our national defense 
shield. What the Koppers plan does do 
is to “insure continuity of management 
so that steps can be taken as quickly as 
possible with a minimum of confusion 
to get production going again.” 

The American Ordnance Association 
has always emphasized the supreme 
importance of qualified manpower in 
peace and war. A.O.A. membership 
constitutes a priceless reserve of such 
manpower and is our one sure hope 
that, in the event of vast material de- 
struction of offices and factories, our 
Nation will rally from the blow and 
face up to the responsibilities of the 
dark moment with courage and com- 


petence. 


The Air Academy 

When the new Air Academy, the 
future “West Point of the Air,” is es- 
tablished at Colorado Springs, Colo., a 
long-felt need will have been filled. An- 
nouncement of the new service academy 
brings realistic recognition of Air Force 
demands for officer personnel. 





But the Air Force is not waiting 
for construction of new facilities to 
launch its own undergraduate in- 
stitution. A temporary location is 
being established in rehabilitated 
buildings at Lowry Air Force Base 
in Colorado Springs. 


Lieut. Gen. Hubert R. Harmon as 
the first superintendent will greet the 
initial class of air cadets in July 1955. 
Two years later they hope to move to 
the permanent quarters. 

General Harmon has been special as- 
sistant for Air Academy matters at 
U.S.A.P. Headquarters during the 5- 
year campaign to establish this greatly 
needed adjunct of the Air Force officer- 
training program. 

About 300 students will matriculate 
in the first class. Competition is ex- 
pected to be vigorous, with each Con- 
gressman authorized to name up to 
10 candidates to compete for the 300 
billets. These will be divided among 
the forty-eight States in proportion to 
their congressional representation. 

When the Air Academy gets into full 
swing in about 3 years, with an ex- 
pected enrollment of about 2,500, ap- 
pointments will be handled similarly to 
those for Annapolis and West Point 
now. 

This is a great career opportunity 
for the boys from 16 to 22 who stand 
highest in the mathematics, English, 
and history examinations and the scho- 
lastic and pilot-aptitude tests. 


Submarine Defense Progress 


The atomic-powered submarine has 
not outstripped submarine defense de- 
velopments. 

It would appear logical that the 
same atomic power used to propel a 
submarine could also be employed to 
destroy hostile underwater craft. Thus 
atomic submarine gains would be off- 
set by equally effective antisubmarine 


atomic devices. 


This theory at least points the way 
to tomorrow's developments. Even 
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as things stand now, new techno- 
logical progress has given the 
“ASW” 
experts an advantage in the con- 


(antisubmarine-warfare) 


tinuing struggle between subma- 
rine designers and those charged 
with the responsibility of creating 
a defense against undersea ma- 


rauders. 


Today’s antisubmarine-warfare sys- 
tem comprises a great complex of ship- 
based and shore-based equipment. Vis- 
ual search radar and sonar, radio-direc- 
tion finding, magnetic airborne detec- 
tors, surface ships of many types, land- 
based patrol planes, blimps, helicopters, 
carrier-based airplanes, and submarines 
are all used to hunt down and destroy 
hostile submarines. 

A modern antisubmarine unit con- 
sists of a fast carrier, 6 helicopters, 15 
Grumman S2F 2-engine planes, 8 jet 
fighter-interceptors, and various types 
of detection equipment and specially 
designed armament. 

The latest 
devices make it possible to hunt down 


antisubmarine detection 


an enemy submarine more quickly 
than ever before. Once found, it is now 
practically certain that the hostile sub- 
marine will be destroyed. 

The American Ordnance Association 
is thoroughly alive to the growing 
problems of adequate equipment for 
undersea warfare. In close contact 
with the Bureau of Ordnance of the 
Navy, the Association has established 
an underwater Ordnance Division— 
newest of its technical advisory groups 
—to assist in this vital phase of defense. 


Picatinny Anniversary 
More than seven thousand persons, 
including high officials of the Federal 
Government, State, and neighboring 
municipalities, and distinguished scien- 
tists, industrialists, and civic leaders of 
many New Jersey communities, at- 
tended colorful ceremonies in observ- 
ance of the seventy-fifth anniversary of 
Picatinny Arsenal at Dover, N. J., on 
July 2nd. 
Maj. Gen. Leslie E. Simon, Chief 
of Research and Development, Of- 
fice of the Chief of Ordnance, de- 
livered the main address. Brig. 
Gen. William L. Bell, ]r., the arse- 


nal'’s commanding officer who has 
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since left to take over command of 
the White Sands Proving Ground, 
also spoke. 


Featuring the program was the dedi- 
cation of the Samuel Feltman Ammu- 
nition Laboratories, previously known 
as the Research and Development Divi- 
sion. The dedication honored the mem- 
ory of Mr. Feltman, a native New Jer- 
seyan who became one of the country’s 
outstanding ballisticians before his 
death in 1951. 

The dedication address was made by 
Brig. Gen. Norman F. Ramsey, Re- 
tired, a former commandant of Pica- 
tinny. 

Te present arsenal, Phoenixlike, 
rose from the ashes of the old Pica- 
tinny which was destroyed by an explo- 
sion at the Lake Denmark Naval Am- 
munition Depot in July 1926. 

Picatinny’s proud record, during the 
past quarter of a century, has been due 
to the administrative genius of such 
commanding officers as General Bell 
and General Ramsey, and to the ex- 
traordinary ability of many Ordnance 
scientists in the field of ammunition 
who rendered distinguished service to 
the Nation. 

The Picatinny story recalls to mind 
very vividly the personalities and 
achievements of such giants of artillery- 
ammunition progress as Dr. G. C. 
Hale, Arthur Adelman, Dr. C. G. 
Storm, Col. Beverly W. Dunn, Col. O. 
C. Horney, Col. J. C. Nicholls, and 
many other outstanding and dedicated 
men who have since passed to their 
eternal reward. 

Picatinny is convincing proof of the 
continuing need for peacetime or cold- 
war arsenals to keep alive and to foster 
and advance the difficult art of powder 


making. 


The New Light Brigades 


Top Defense Department and Army 
officials visited Fort Bragg, N. C., in 
July to witness a spectacular demon- 
stration of the power and capability of 


airborne troops. 


The principal feature of the dem- 
onstration was a mass drop of a 
720-man combat team, six 102-mm. 
howitzers, and twelve jeeps from 
thirty-six C-119 Fairchild Flying 


Boxcars. 


One of the spectators was Gen. Mat- 
thew B. Ridgway, Chief of Staff of the 
Army and wartime commander of the 
82nd Airborne Division. He said that 
his ultimate objective was to make all 
types of Army divisions air-transport- 
able. 

General Ridgway recalled that only 
a few years ago the only artillery with 
an airborne division was a few 75-mm. 
pack howitzers. Today such a division 
has 105-mm. and 155-mm. guns and 
M48 and Mgr tanks, while the corps 
provides the 280-mm. cannon and the 
Honest John rockets as needed. 

“What is not generally recognized,” 
General Ridgway said, “is the time it 
intentions and drawing 


takes from 


boards to get new weapons in the 
hands of the troops. It takes years. But 
if the weapons aren't there when you 
need them, they are no good. Modern 
weapons are useless unless they are in 
the hands of men determined to fight 
and trained to do it.” 

Current plans call for the build-up 
of forces that can be transported and 
supplied almost entirely by air. It seems 
certain that atom bombs will bring 
bigger battlefields and the wider dis 
persal of troops to avoid heavy casual- 
ties. When front lines are smashed by 
a superbomb, reénforcements will have 
to be rushed by air to meet advancing 


enemy troops. 


Army production in the years 
ahead will probably emphasize 
new kinds of lightweight arms 
and equipment. The Army's new 
“light brigades” will rely a lot less 
on mammoth vehicles and bulky 
artillery that cannot be airborne. 


As a lightweight straw in the wind, 


all overweight airborne troopers at 
Fort Bragg have been ordered to shed 
excess poundage and to report monthly 
on the sweaty progress they are mak- 
ing. One officer recently turned in 
eight inches of a lightweight belt with 


his monthly report! 


Enough Is Enough 

The House Government Operations 
Committee is getting its teeth into a 
number of legislative proposals aimed 
at getting Government out of competi- 
tion with private business. 

This sort of thing has been going on 
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for many years, but this time our tax- 
paying private-enterprise system is 
really stirred up by the energetic ac- 
tivities of such tax-free competitive 
Government businesses as coffee roast- 
ing, theaters, ice cream cones, bakery 
goods—and dentures. 


A lot of people were dreaming up 
lots of new laws, with teeth in 
them, to take Government out of 
business when a representative of 
Government itself testified that he 
also had his teeth in the problem 
and was making some incisor 
progress in getting Government 
out of business. 


Thomas Pike, Assistant Secretary of 
Defense for Supply and Logistics, told 
the House Committee that the military 
services are making a detailed study of 
thirty-one types of Government activi- 
ties ranging from the operation of laun- 
dries and dry-cleaning establishments 
to the manufacture of argon and freon 
gas. He said results of these studies 
will begin to come in very soon. 

“It is strongly recommended,” Mr. 
Pike said, “that we be permitted to pro- 
ceed with what we firmly believe to be 
a sound program presently in opera- 
tion and now gaining momentum 
which will accomplish the common ob- 
jectives quickly and effectively.” 

Maybe we should save the wear and 
tear on our dentures until Mr. Pike's 
program has had a fair chance of get- 
ting Government out of business. If 
Mr. Pike fails us, the lawmakers can 
always sink their dentures into the 
problem again and get a law, with 
teeth in it, that will forever keep Gov- 
ernment out of competitive civilian 
business. 

Where there is no such peacetime in- 
dustry—notably the design and devel- 
opment of armament—our arsenals and 
product centers must be maintained by 
Government at maximum efficiency to 
keep the ordnance art alive. But as for 
dentures, etc.,—the bite is on them! 


Tank Laboratories 


The Army’s new Tank-Automotive 
Engineering Laboratories, formerly the 
Chrysler Tank Arsenal, were dedicated 
in July. All the Army’s automotive re- 


search and development facilities will 
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now be concentrated on a 340-acre tract 
a few miles north of Detroit. 

Tank and armored vehicle produc- 
tion will be continued beyond June 
1955. The new procurement program 
will include M48 medium tanks, the 
Ms59 armored infantry vehicle, the M42 
twin 40-mm. gun motor carriage, and 
the 5-ton cargo truck. 

The laboratories will not be in com- 
petition with the automotive industry's 
own research programs but will sup- 
plement them. Most basic research will 
continue to be done in private labora- 
tories. The Army will merely pick up 
where the private laboratories leave off 
in order to test its own theories and 


special requirements. 


Service Careers 

Air Force Secretary Talbott recently 
reminded the Nation that it is pouring 
out between two and three billion dol- 
lars a year on training replacements 
which need never be spent if service 
conditions were improved. 


Pay increases and the restoration 
of other benefits, he declared, 
would bring savings of four to five 
dollars for every dollar spent. 


Mr. Talbott stated that only one in 
four airmen plan to sign up again, and 
that in some key units the reénlistment 
rate is as low as ten to fifteen per cent. 
Next year the Air Force expects to lose 
200,000 fully trained men whose re- 
placements will require the expendi- 
ture of an average of $10,000 a man 
for training in the complexities of mod- 
ern air power. 

At the precise time that there is such 
a hue and cry for trained personnel, a 
great number of superior officers are 
being relieved and retired under the 
law. in many cases the armed services 
are losing a great wealth of experience 
and ability that is sorely needed. 

The latest suggestion to make serv- 
ice careers more attractive emphasizes 
longer tours of duty. Frequent changes 
of station for an officer with a family 
mean not only disrupting the house- 
hold and education of the children but 
inevitably result in personal expenses 
beyond those paid by the Government. 

Tax relief should be given retired 
military personnel. Living conditions 
for military personnel and their fami- 


lies should be improved. Recognition 
should be given to technical specialists. 
Assignments should be made, as far as 
possible, in terms of individual abilities 
and preferences. The military services 
contain far too many disgruntled 
square pegs in round holes. 

Finally, every effort should be made 
to lessen the impact of a seemingly im- 
personal and unfeeling bureaucratic 
machine that apparently ignores the 
human factor in day-by-day operations. 


Strategic Stockpiles 


The General Services Administra- 
tion purchase program is lagging be- 
hind its goals with respect to seven 
domestically produced metals and min- 


erals. 


In order to get increased mineral 
production, the Government has 
agreed to pay the going price for 
the commodity. Producers can sell 
either to the Government or on 
the open market, whichever offers 
the best price. 


The purpose of the purchase pro- 
gram is to stimulate production of stra- 
tegic and critical materials. It is ex- 
pected that most of the material ac- 
cumulated will eventually be chan- 
neled into the Nation’s strategic stock- 
pile. 

Here is the purchase record, as of 
June 30, 1954, for each of the seven 
short-supply commodities: 

Tungsten: Deliveries totaled 985,295 
short-ton units (20 pounds each) 
against a goal of 3 million short-ton 
units. 

Manganese: Deliveries stood at 7,- 
762,000 long-ton units (22.4 pounds 
each) against a program of 37 million 
long-ton units. 

Chrome: 64,22 long tons of ores 
and concentrates against a goal of 
200,000 long tons. 

Mica: 3,413 tons of all types against 
a goal of 25,000 tons of hand-cobbed 
mica or the equivalent. 

Beryl: 266 tons and a goal of 1,500 
tons. 

Asbestos: 295 tons against a goal of 
1,500 tons. 

Columbium-Tantalum: 4,666,271 
pounds delivered in a program of 


15,000,000 pounds. 
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Army Logistics 


An Editorial 


OOKING back over his wartime experiences in Africa 
and Europe, Field Marshal Montgomery made this 
classic observation: “The problems of World War II 

were four-fifths supply and one-fifth strategy and tactics.” 

Most field commanders would readily agree with Monty. 
They would recall that it required six tons of shipping space 
to equip a soldier at the front and another ton a month to 
to keep him there. 

During the European campaign, 21,411,899 tons of sup- 
plies of all kinds were discharged in European ports—ap- 
proximately 4 times the 5,418,238 tons unloaded in Europe 
during the First World War. 

Our Army has always clearly recognized the pivotal réle 
of logistics in modern warfare—before the shooting began. 
Highly experienced military and civilian experts have in- 
variably worked out a practical logistical plan that was in- 
tended to go into effect the moment war was declared. 

But the record shows that just as soon as the plan was work- 
ing successfully it was deftly scuttled by some unknown 
efficiency management expert from afar who hopped a plane 
to Washington, took a quick look around, and promptly de- 
cided to introduce, in the very midst of hostilities, his own 
starry-eyed logistical blueprint for victory. 

During World War I—right square in the middle of it— 
the Army suddenly introduced something called the Pur- 
chase, Storage, and Traffic Division that unduly and un- 
necessarily complicated the supply problem for the remainder 
of the conflict—and was immediately abandoned on Armis- 
tice Day. 

The Army repeated the blunder in World War II. In the 
midst of the war it was decided that the appropriate time 
had come to introduce a completely new logistical plan— 
a cumbersome, time-consuming mountain of red tape called 
Army Service Forces. The moment Tokyo surrendered, ASF 


was abandoned. Its logic was good; its application was not. 


N the light of this sad historical record let us now take a 
look at the recommendations of the Advisory “Committee 

on Army Organization (Davies Committee) which' have been 
approved by the Secretary of Defense and are being imple- 
mented by the Army. 

The major change in the interna! structure of the Depart- 
ment of Defense will be in that part which deals with the 
supporting services and matériel. For the first time the 
permanent organization of the Army will take into account 
the tremendous increase in importance of this logistic area. 

A new Deputy Chief of Staff for Logistics is provided 
who will have charge of the seven Army technical services. 
It will be his task to develop an integrated Army logistics 
structure and system which in turn will permit those technical 


service officers who wish to do so to develop their talents as 


logistics managers, thus winning promotion and prestige 
commensurate with the broader usefulness attained. 

One major effect of the reorganization, therefore, will be 
the development of a professional class of officers who will 
specialize in logistics (design, procurement, and supply) and 
who will not be drawn from civilian sources but will be 
regularly produced by the Armed Forces. 

In the logistics field there will be a new Assistant Secretary 
for Logistics. Under him will be the Deputy Chief of Staff 
for Logistics, in order to bring the civilian and military 
supply officials into close and responsive relationship. 

The Deputy Chief of Staff for Logistics is responsible both 
to the civilian Assistant Secretary and to the Chief of Staff. 
The reorganization specifically provides that “if at any time 
the Chief of Staff finds himself in conflict with the instruc- 
tions of any of the Assistant Secretaries in the discharge of 
their responsibilities for functional control, the Secretary or 
the Under Secretary will resolve them.” 


TUDENTS who have watched developments in this im 

portant field could make one further suggestion. The 
top-side logistical organization should be kept small. It should 
have a staff of not more than a dozen or so. In this critical 
area let there be no empire building. On the contrary, the 
supply services should be permitted to function with a mini 
mum of interference. 

Such students would also urge one final plea: The Deputy 
Chief of Staff for Logistics should be an officer with at least 
twenty years of supply service who has also served as chief or 
assistant chief of one of the supply services. He should have 
long experience working with industry. He should be a 
military industrial expert and not a military tactical expert. 

Paul L. Davies, chairman of the committee from which 
this new organization evolved, writing on the subject in the 
July-August 1954 issue of the Harvard Business Review, ob 
serves: 

“I would like to stress that this proposal envisages a differ 
ent setup from that of the Army Service Forces organization 
of World War II which provoked controversy and criticism 
. . . By contrast, the Supply Command would have a more 
limited, even though vast, responsibility. Each of the seven 
technical services would remain for the present a separate 
operating agency, but each would be aided by a degree of 
coérdinating direction that does not now exist, and each 
would be fully accountable for performance in a degree that 
does not now prevail.” 

It has been stated that there was more matériel in the 
pipeline at the end of World War II than was used up or 
shot up or worn out during all the combat operations. The 
Nation cannot afford this type of wastefulness now—or ever 


again in the days to come. 









British Matériel 


The rotor of the British Fairey Gyrodyne experimental heli-:opter, above, is powered by compressed air supplied to tip 
jets through the hollow blades. In cruising, two pusher propellers are used. The new Conqueror tank, below, is powered 
by a Meteor aircraft engine. It is heavier and mounts a larger gun than any other British tank (British photos). 
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@ The 1954 annual meeting of the Shell Committee 
of the Bomb and Artillery Ammunition Division, 
A.O.A., was held at the Hotel Dennis, Atlantic City, 
N. J., on June 17 and 18, 1954, under the inspiring leader- 
ship of its well-known chairman, Walter N. Howley, 
president of the Lansdowne Steel & Iron Company, Mor- 
ton, Pa. 

A most informative and interesting agenda had been 
prepared for this 2-day meeting which developed much 
valuable discussion by the members of the Committee. 
Particular attention was devoted to the stand-by programs 
of the military for storing or maintaining at present loca- 
tions the manufacturing facilities which had been de- 
veloped in the recent emergency for the production of 
artillery shell. 

Fortunately Brig. Gen. J. B. Medaris, chief, Industrial 
Division, Office of the Chief of Army Ordnance, and 
Capt. W. L. Tann, industrial planning engineer, Navy 
Bureau of Ordnance, were both present at this meeting 
to answer questions on this subject. 

Another item on the agenda which received consider- 
able attention was the matter of product inspection and 
quality control in the manufacture of artillery shell, with 
particular reference to increasing the accuracy of the 
complete round when fired. 

Chairman Howley made a preliminary report of an in- 
vestigation which he had made (at the request of the 
Office of the Chief of Army Ordnance) to determine the 
best recording of the histary of shell production during 
the Korean emergency. He plans to appoint a special 
subcommittee to investigate this problem further and to 
submit a report at an early date. 


@ With the award of two grants for registration of 
chemists and engineers in the United States, the National 
Science Foundation has launched the first phase of its 
program to establish a National Register of Scientific 
and Technical Personnel. 

Registration of chemists will be undertaken by the 
American Chemical Society, Washington, D.C., which 
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will send out registration questionnaires to an initial list 
of 50,000 American chemists. Registration information on 
each individual will include name, address, education, 
chemical specialty, and current employment. 

Information will be kept current by the society. Dupli 
cate copies of the information will be made available to 
the Foundation for statistical studies and to assist in the 
mobilization of scientists in time of war. The information 
will not be used normally for employment or placement 
of scientists. 

The registration of engineers will be conducted by the 
Engineers’ Joint Council, New York, N. Y. At present, 
no attempt will be made to obtain registration informa- 
tion on all the estimated 500,000 engineers in the United 
States. The engineering section of the Register will be 
limited to about 20,000 leaders in all engineering fields. 

Experience during World War II indicates that such 
a list of leaders may provide an effective means for locat- 
ing engineers for special projects. The engineers’ list will 
be maintained on a current basis by the Engineers’ Joint 
Council. 


@ An Industry Advisory Committee which will map 
recommendations for the disposal of military surplus ma- 
tériel was recently organized. This group is a joint com- 
mittee of the Defense Department and the General Serv- 
ices Administration under the chairmanship of Albert B. 
Drake, Director of Storage, Distribution, and Disposal in 
the Office of the Assistant Secretary of Defense (Supply 
and Logistics). 

It is contemplated that the military services will delay 
the future sales of surplus goods which may have an ad- 
verse effect on the commercial market until the Business 
and Defense Services Administration has had an oppor- 
tunity to make technical recommendations. The new in- 
structions to be issued by the Department of Defense will 
provide for greater publicity for surplus sales. 


@ The new Air Force organization shown on pages 2 
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MEETINGS OF NATIONAL TECHNICAL 
DIVISIONS AND COMMITTEES OF THE 
AMERICAN ORDNANCE ASSOCIATION 


@ The Welding Committee of the Ad- 
visory Technical and Research Group will 
meet at Washington, D.C., on Thursday, 
September 9, 1954. 


@ The Proving Ground Instrumentation 
Committee of the Fire Control Instrument 
Division will probably meet at Washington, 
D.C., during September 1954. 


@ The Rocket Committee and the Jato 
Committee of the Guided Missile and 
Rocket Division will meet at Wallington, 
N.J., early in October 1954. 


@ The Fuze Committee of the Bomb and 
Artillery Ammunition Division will meet 
in Chicago, Ill., during October 1954. 


@ The Guided Missile and Rocket Divi- 


sion will meet during November 1954. 











and 3 of this bulletin was recently approved by Defense 
Secretary Charles E. Wilson, who authorized its early 
implementation. As with the Army and Navy, this new 
Air Force organization is designed to complement the 
Defense Department reorganization ordered by President 
Eisenhower in June of 1953. 


@ The Industrial College of the Armed Forces has es- 
tablished a correspondence study course for the purpose 
of extending the facilities of the college to those who 
cannot receive instruction through the resident course 
and who in an emergency may serve in key positions in 
the military, in Government, or in civilian economy. 

Regular, Reserve, and Naticnal Guard officers, on 
active- or inactive-duty status in the grade of major or 
lieutenant commander and above, of all components of 
the Department of Defense and the Coast Guard; civilians 
of Government agencies of comparable status; execu- 
tives of industry, educators, and prominent citizens who 
im an emergency may serve in comparable positions in 
Government or in the civil economy are eligible to apply 
for the course. 

Applicants should meet one or more of the specific 
criteria listed below: 

1. Hold an important civilian position in some field of 
endeavor which would contribute toward the national 
objectives in time of emergency. 

2. Have a mobilization assignment to a major com- 
mand headquarters or to an organization directly con- 
cerned with economic mobilization. 





3. Have attended a National Resources Conference 
(formerly referred to as the Field Economic Mobilization 
Course) conducted by the Industrial College of the Armed 
Forces. 

4. Have completed major courses of high level in own 
service. 

5. Have a college education or the equivalent. 

6. Have attained important command, staff, or opera- 
tional assignment. 

Officers below the grade of major or lieutenant com- 
mander may be given consideration for enrollment. 

Application or inquiries should be submitted to the 
Commandant, Industrial College of the Armed Forces, 
Fort Lesley J. McNair, Washington 25, D.C., and 
marked to the attention of the Correspondence Study 
Branch. 


@ Wendell B. Barnes, Administrator of the Small Busi- 
ness Administration, recently announced that he has 
delegated authority to the agency’s 14 Regional Directors 
to make loans up to $50,000 without the prior approval of 
the Washington office. Previously, all small business loans 
had to be approved by the Administrator. 

This action permits the regional directors to approve 
participation loans up to $50,000 to any one borrower 
provided that a bank is taking at least a quarter share 
in the loan and that not less than half of the bank’s share 
represents new money. 


@ Despite the importance of patents and the great vol- 
ume of patent activity, many businessmen are unfamiliar 
with patent protection and patenting procedures, accord- 
ing to a new leaflet announced by the Small Business Ad- 
ministration. 

The leaflet, “Know Your Patenting Procedures,” is 
Number 49 in the Small Business Management Aid 
series and may be obtained free from SBA regional or 
branch offices. 

Basic facts about patenting and details of patenting pro- 
cedures are explained in the leaflet. A breakdown distin- 
guishing features or patents, trademarks, and copyrights, 
and an explanation of the method of applying for a patent 
to the Commissioner of Patents, Washington 25, D.C., 
are also given. 


@ Publication of the U.S. Government Purchasing Di- 
rectory, the first complete guide to military and civilian 
purchasing activities of the Federal Government, was an- 
nounced recently by the Small Business Administration. 

The directory lists some 4,000 classes of commodities 
covering the more than 5,000,000 items purchased by both 
military and civilian agencies of the U.S. Government 
and makes it easy for the businessman to learn who in 
the Federal Government, biggest buyer in the world, buys 
what—and where. 

The 92-page directory is on sale by the Superintendent 
of Documents, Washington 25, D.C., for 50 cents. It is 
designed as a companion to SBA’s U.S. Government 
Specifications Directory. 





































































































Capacity Crowd Hears General O’ Donnell 
Address Meeting of Los Angeles Post 


The annual dinner meeting of the Los 
Angeles Post was held on June 25th at 
the California Club where about four 
hundred members gathered to greet Lieut. 
Gen. Emmett O’Donnell, Jr., Deputy Chief 
of Staff for Personnel, U.S.A.F., the guest 
of honor. The capacity crowd of members 
and guests assembled in the club’s spa- 
cious main room for a reception prior to 
the dinner. 

R. C. Geffs, president of the vigorous 
Los Angeles Post, opened the meeting with 
the pledge of allegiance to the Flag. After 
an excellent dinner Mr. Geffs announced 
the new Post directors and introduced the 
toastmaster, K. T. Norris, a regional 
vice-president of the American Ordnance 
Association president of Norris- 
Thermador Corporation. 

Mr. Norris in turn praised Mr. Geffs 
for the outstanding success of the Los 
Angeles Post and introduced the follow- 
ing guests on the dais: 

Capt. J. S. Laidlaw, U.S.N., Inspector 
of Naval Material, Mrs. Laidlaw; 
James Bone, president of the Los Angeles 
Chamber of Commerce, and Mrs. Bone; 
Capt. H. F. Stout, U.S.N., Chief of 
Staff, 11th Naval District; Lieut. Col. 


and 


and 


R. F. Pike, Assistant Chief, Los Angeles 
Air Procurement District, and Mrs. Pike; 
Lieut. Col. Joseph E. Johnston, Deputy 
District Chief of Ordnance; Henry L. 
Clark, a national director of the A.O.A., 
and Mrs. Clark; Mrs. K. T. Norris, Mrs. 
R. C. Geffs, and Mrs. H. O. Eaton, Jr. 

A message from Lieut. Gen. L. H. 
Campbell, Jr., president of the A.O.A., 
was delivered by Capt. J. M. P. Wright 
from Association headquarters. 

Mr. Norris called on Bob Geffs to in- 
troduce Maj. Gen. Homer O. Eaton, Jr., 
commanding general, 40th Division, Cali- 
fornia National Guard. The General re- 
counted many of the exploits in Korea 
where his division relieved the 24th Di- 
vision in a key position on the line. Al- 
they 
Red 
was 
and 


permitted to advance, 
face of 


though not 
never lost ground in the 
attacks. He told how his division 
still World War II tanks 
vehicles from those rehabilitated by the 
Tokyo Ordnance District. 

O’Donnell, 
introduction by Mr. Norris, delivered an 


using 


General after a sparkling 
impressive talk on the problems we face 
to have “peace in our time” and the spirit- 


ual and physical measures that the United 





Attending Los Angeles Post meeting were, ieft to right, K. T. Norris, Lieut. 
Gen. Emmett O'Donnell, Jr., Col. J. E. Johnston, F. W. Conant, R. C. Geffs, 
Maj. Gen. H. O. Eaton, Jr., and Capt. H. F. Stout, U.S.N. General O'Donnell, 
Deputy Chief of Staff for Personnel, U.S.A.F., was the guest of honor at the meeting. 
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States can take to maintain an armed 
peace. 
The general realistically pointed out 


that we cannot expect to eliminate war as 
long as the ravaging hordes of Commu- 
nism exist and that consequently we must 
be willing to fight and maintain our fight 
ing equipment to keep our freedom 

Five additional members of the Post's 
board of directors recently were elected 


by mail ballot. They are: Gen. Omar N. 


Bradley, Aerojet General Corporation, 
Azusa, Calif.; Gordon Crary, E. F. Hut- 
ton & Company, Los Angeles; Leslie 


Hoffman, Hoffman Radio Company, Los 
Angeles; William B. McGee, Hughes 
Tool Company, Houston, Tex., and W. 
E. Zander, Rheem Manufacturing Com- 
pany, South Gate, Calif. Morris Pendle 
ton, Plomb Tool Company, Los Angeles, 
was elected to serve out the term of Wal 


ter Main, resigned. 





PHILADELPHIA POST HOLDS 
MEETING ABOARD SHIP 

One of the 

joyable meetings in the history of the 


most instructive and en- 
American Ordnance Association was held 
June 24, 1954, when members of the Phila- 
delphia Post were privileged to visit the 
great Fairless Works of the United States 
Steel Corporation 

It was a which 


day-long program 


started at 9:30 am. when 700 members 
of the Post, led by Jared Ingersoll, a na 
t onal director of the Association, boarded 
a specially chartered steamer at the foot 
of Chestnut Street, Philadelphia, for the 
journey up the Delaware River to the 
plant and return 

The weather was ideal—typical A.O.A 
weather, indeed—and the journey by boat 
was thoroughly enjoyable. Guests were 
instructed by loud-speakers about the ir 
dustrial establishments on both sides of 
the Delaware as the journey progressed, 
and later the beautiful countryside on the 
Pennsylvania and the New Jersey shores 
elicited much favorable comment 
The meeting was planned by the retir 
Albert W 


Gilmer, and his colleagues. He was given 


ing president of the Post, Col 


a rising vote of thanks later in the day 


not only for his leadership of the Post 


this climax which proved to be 


but for 


such a happy occasion for all 








At 10:30 a.m., aboard ship, the annual 
meeting of the Post was held at which 
William H. Worrilow, president of Le- 
banon Steel Foundry, Lebanon, Pa., was 
installed as president to succeed Colonel 
Gilmer. Other speakers at the meeting 
were Maj William D. Eckert on 
behalf of the United States Air Force, 
Leo A. Codd, executive vice- 
president of the Association. 

Following the meeting a buffet lunch- 


Gen. 


and Col. 


eon was served aboard. 

Upon the arrival at the Fairless Works 
the party boarded special buses for the 
plant tour. Under the guidance of Albert 
Berdis, general manager of the plant, rep- 
resenting Benjamin F. Fairless, chairman 
of the corporation, members were privi- 
leged to see the newest and most com- 
plete steel plant in the world today. 

The tour included all the principal op- 
erations from the unloading of the ore 
at dockside to the most modern rolling 
mill. Guests were deeply impressed by the 
efficiency of the establishment 
significance for the national strength of 
our country, both in the development of 
peacetime products and interests as well 


and its 


as defense needs 

Officials of the plant were generous in 
their hospitality and in making available 
to their guests complete descriptions of 
the various facilities and techniques used 
in modern steelmaking. 

At 4:30 p.m. the delegation boarded the 
steamer for the return journey down the 
Delaware to Philadelphia. Refreshments 
were during the return 
trip. The group arrived at the dock in 
schedule at 6:30 p.m. 
loud in its praise of the plant, the accom- 


served aboard 


Philadelphia on 


modations aboard ship, and the pleasant 
atmosphere provided by the method of 
transportation 

At the business meeting in the morning 
expressions of thanks to the U. S. Steel 
Corporation were made on behalf of the 
Philadelphia Post by Al Gilmer and Bill 
Worrilow, and on behalf of the national 
organization by Colonel Codd. 

In accepting the presidency of the Post 
Mr. Worrilow took as his keynote his en- 
deavor to make the Post a strong factor 
of the industrial 
along the Delaware River as an element 
of our national-defense plans. On this 
point he stated: 

“From time immemorial we have had a 


in the progress area 


Delaware River, but only for a few years 
have we had a Fairless Steel Works at 
Morrisville, Pa. 

“T was working in Pittsburgh when the 
Steel Corporation was formed and well 
remember how skeptical every one was of 
its success and speculated as to how such 
an apparently unwieldy group could be 
made to work efficiently and economically 

“Such people thought only of buildings, 
equipment, railroads, 
lines, etc. They overlooked entirely the 


mines, steamship 
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Air Force Establishes Liaison Committee 
To Foster Coéperation with the A.O.A. 


The American Ordnance Association 
deeply appreciates a recent move by the 
U. S. Air Force in establishing a Liaison 


Committee under the guiding hand of 





General Boatner 


General Eckert 


Lieut. Gen. B. L. Boatner, Deputy Chief 
of Staff, Matériel, in order to further the 
close codperation between this great serv- 
ice and the members of the Association. 

General Boatner and his deupty, Maj. 
Gen. W. D. Eckert, have indicated their 
intention of taking a personal interest in 
the affairs of the Association. 


Under the chairmanship of Col. R. W. 
Green in the Office of the Director of 
Industrial Resources are the following 
officers of the Committee: 

Col. J. T. McKee, Office of the Direc- 
tor of Procurement and Production Engi- 
neering. 

Col. R. L. Johnston, technical executive, 
Office of the Director of Research and 
Development. 

Col. R. A. Soukup, Office of the Direc- 
tor of Research and Development. 

Lieut. Col. Gerald Couch, Office of the 
Director of Supply and Services. 

Lieut. Col. W. L. Helmantoler, Special 
Assistant for Deputy Chief of Staff, Ma- 
tériel, committee secretary. 

A meeting of the headquarters staff of 
the Association and the Liaison Commit- 
tee was held in Washington on July 27th 
at which ways were discussed for increas- 
ing the assistance that the American Ord- 
nance Association might give in the in- 
dustrial field to the personnel of the Air 
Force who are responsible for armament 
Tentative plans have been formulated, and 
their implementation will begin shortly. 





other member of the body—management. 

“You are familiar with the history of 
that management, and as the able men of 
those days laid the broad base for the suc- 
cessful operation of the corporation, there 
was one phase they emphasized, and that 
was the training of their successors. So 
today the same courage, good judgment, 
and tenacity of purpose displayed by the 
founders in forming the organization are 
displayed by the present heads of this 
same great organization 

“The establishment of this plant started 
a chain of new plants along the Delaware 
that lengthens year after year and is com- 
posed of every type of industry, thus mak- 
ing our river a replica of the Rhine or 
the Clyde with their numerous towns, 
industries and water-borne freight. 

“May we, with other custodians of the 
Valley, be faithful to our trust and dis- 
charge our duties with fidelity and honor 
and pass on to our a Post 
worthy of its traditions and enriched and 
strenghthened by the effort we have put 
into it.” 

Mr. Worrilow Colonel 
were given standing votes of appreciation 
by all 
vice-presidents of the 


successors 


and Gilmer 
The following 
Post 
elected to serve with Mr. Worrilow: 
Henry W. 
Sharp & Dohme, Philadelphia; Joseph H. 


members present 


also were 


Gadsden, vice-president, 





Gillies, vice-president, Philco Corpora- 
tion, Howard S. 
president, Parish Pressed Steel Company, 


Philadelphia ; Lewis, 
Reading, Pa.; Walter C. Pew, director, 
Sun Oil Company, Philadelphia. 

The following directors also were 
elected: Robert H. Andrews, Philco Cor- 
poration, Philadelphia; Edward G. Budd, 
Jr., president, the Budd Company, Phila- 
delphia; Arthur Sinkler, president, Ham- 
ilton Watch Company, Lancaster; Lewis 
M. Parsons, vice-president, East U. S 
Steel Corporation, Philadelphia; William 
P. Drake, 
Salt Manufacturing Company, 


Pennsylvania 
Philadel- 
phia; Colonel Gilmer, Philadelphia. 


vice-president, 


e AT EGLIN AIR FORCE BASE.— 
The Florida Post held its final 
meeting of the year on Monday, July 14th, 
at the Fort Walton Beach Yacht 
Club. The guest of honor and principal 
speaker was Dr. Ralph C. Swann, assist- 


dinner 


new 


ant director of the Ordnance Missile 
Laboratories of Redstone Arsenal, Hunts- 
ville, Ala. 


Dr. Swann discussed the organization 
and history of the arsenal and its record 
of service to the Air Force. His talk was 
to the members 
guests at this meeting as most of them 


of intense interest and 


are actively engaged in aircraft weapons 
testing and development. 


ORDNANCE 











Michigan Post Sponsors Exhibition and 
Seminar on the Uses of Atomic Energy 


At Detroit the Michigan Post showed 
masterful community leadership in pre- 
senting to its members the significant ad- 
vances that have been made in this coun- 
try in utilizing nucleonics. A restricted 
showing of an exhibit of the many appli- 
cations of atomic energy for industrial 
and biological uses held for members on 
June 9th was followed by two days of 
public showing sponsored by the Michi- 


gan Post. 
On June 9th the exhibition was followed 
by a large dinner for A.O.A. members 


and guests where an impressive panel of 
speakers discussed the various ways in 
which our knowledge of nuciear physics 
is employed 

Over 750 members and guests assem- 
bled in the Fountain Room of Detroit's 
Masonic Temple to hear the latest on 
atomic-energy uses. C. L. Jacobson, Post 
president, presiding, welcomed new mem- 
bers to the A.O.A. and introduced the 
Post officers and directors at the speakers’ 
table. He paid special tribute to James K. 
Fulks, chairman of the Activities Com- 
mittee, who arranged the excellent pro- 
gram, and to F. Russell Valpey, chairman 
of the Membership Committee, who has 
been waging a successful campaign to 
bring in more members, and then intro- 
duced Robert L. Biggers, a national vice- 
president of the Association and a former 
president of the Michigan Post. 

Mr. Biggers introduced Rear Adm. 
George C. Wright, director, Atomic En- 
ergy Division, Office of the Chief of 
Naval Operations, who explained that in 
addition to the awesome weapons derived 
from nuclear fission and fusion there are 
equally useful atomic power plants being 
developed for military use. He stated that 
present successes are so encouraging that 
the Navy 
thorize two faster and more powerful 
submarines with atomic power plants. 
Admiral Wright's remarks are published 
in full on page 224 of this issue 

W. L. Cisler, president, Detroit Edi- 
vas called upon to intro- 


will request Congress to au- 


son Compan) 
duce H. N. Muller, assistant engineering 
vice-president of Westinghouse, who pre- 
sented a clear picture of the disparity be- 
tween available energy sources and future 
requirements for power. He showed that 
atomic power plants will be essential to 
balance the discrepancy. He utilized a 
spectacular set of tripanoramic slides in 
color to emphasize his discussion. 

Mr. Muller was followed by Dr. Henry 
Romberg, professor at the University of 
Michigan and assistant director of the 
Phoenix Project, a Detroit-supported 
project to explore peacetime uses of 


atomic energy 
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Dr. Romberg related recent specific 
findings in combating trichinosis made 
possible through radioactive-tracer tech- 
niques and described the remarkable mo- 
lecular changes in plastics exposed to 
radioactivity. 

Dr. L. R. Hafstad, director of the Re- 
actor Division, Atomic Energy Commis- 
sion, closed the seminar with a neat sum- 
mary of the types of problems involved 
in perfecting commercial atomic power 
plants. He emphasized the amazing flexi- 
bility of nuclear fission wherein it can be 
forced to react rapidly to give an atomic 
bomb explosion or slowly to produce 
power. 

The Michigan Post is to be congratu- 
lated on providing its members with such 
complete coverage of atomic-energy de- 
velopments in this country outside of the 
highly classified weapons field. 





TWO GOLF TROPHIES DONATED 

TO THE WASHINGTON POST 

Two trophies for golf players were es- 
tablished last fall under the banner of the 
A.O.A. Through the good offices of Col. 
Ludlow King, Fred T. Marshall, and 
other leaders in the Washington Post, 
both B. F. Fairless, president of United 
States Steel Corporation, and John L. 
McCaffrey, president of International 
Harvester Company, donated large ster- 
ling-silver bowls for competition trophies 
in the A.O.A. golf tournament spon- 
sored annually by the Washington Post. 
The tournament is open to all A.O.A. 
members. 

The Benjamin F. 
the champion golfer, low gross, was pre- 


Fairless Trophy for 


sented by Mr. Fairless, a national direc- 
tor of the A.O.A., a staunch supporter of 
the Association for many years, and a 
proponent of industrial preparedness 

Mr. Fairless has managed the vast en- 





J. C. Coffman and the McCaffrey Trophy. 





R. H. Rife, left, receives the Benjamin 
F. Fairless Trophy from Mr. Fairless. 


terprises of the United States Steel Cor- 
poration for over fifteen years after he 
was at the helm of the Union Alloy, Re 
public, and Carneigie-Illinois Steel com- 
panies in that order. He is a member of 
several country clubs where he is an en 
thusiastic golfer and shoots a good game 

The John L. McCaffrey Trophy, for 
low net, was donated by Mr. McCaffrey, 
active in affairs of the Chicago Post and 
who, as an executive of International Har 
vester Company, has for many years di 
rected a large volume of ordnance and 
other defense production. Mr. McCaffrey 
started his industrial career with Inter- 
national Harvester in 1909, being elected 
president in 1946, after serving since 1941 
as a vice-president and director of the 
company 

The McCaffrey Trophy is for compe 
tition among A.O.A. members and guests, 
the Fairless Trophy is open to A.O.A 
members only, from any part of the coun- 
try. The winner of each trophy retains 
the big silver bowl until the next tourna 
ment and is presented with a miniature 
trophy he may keep 

Last year the Fairless Trophy was 
won by R. H. Rife of Hubeny Corpora- 
tion, the McCaffrey Trophy by James ( 
Coffman of Coffman and Hoagerty. This 





John L. McCaffrey, the donor. 
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year the Washington Post has already se- 
lected Wednesday, October 6th, as Tour- 
nament Day at the Army-Navy Country 
Club. All golf-playing members who can 
make Washington at that time should 
apply to A. H. Hobelmann, Walter Kidde 
& Company, Mills Building, Washing- 
ton 6, D. C., for a starting time and pair- 
ing. He is general chairman for the meet- 
ing, assisted by George E. Engleman, 


Studebaker Corporation, Prize Commit- 
tee, and by Ralph Deeber, Allis-Chalmers 
Manufacturing Corporation, Golf Com- 
mittee. 

After golf, refreshments, and dinner, 
there will be a drawing for the many 
magnificent door prizes donated by friends 
of the American Ordnance Association. 

The fee for all activities—golf, refresh- 
ments, and dinner—will be $12 





Capital Cities Post Hears Captain Reamy 
Speak on Industrial Support for the Navy 


The Capital Cities Post held its fourth 
and last meeting of the year at the Cir- 
cle Inn, Lathams, N. Y. 
and guests assembled to hear Capt. T. G. 
Reamy, U.S.N., naval inspector of ma- 
chinery and ordnance at the General Elec- 


The members 


tric Company, speak on “Fleet Support in 
the Electromechanical Age.” 

Vice Adm. W. A. Kitts presided as 
Post president for the last time, turning 
over the helm during the meeting to Earl 
D. Rhodes, vice-president of Kenwood 
Mills, The members hailed 
both the new and retiring presidents with 


Rensselaer. 


a standing round of applause. 
Captain Reamy 
cussed the complicated spare-parts prob- 


In his address dis- 
lem in the modern Navy where, for ex- 
ample, the number of Diesel engines in 
use have multiplied one hundred times in 
the past ten years. He described how the 
use of landing ships as supply centers for 
technical spare parts has greatly simpli- 
fied the issue of such items to our fleet. 

He also touched a point very near to 
many of the industrialists present when 
he gave accounts of his personal experi- 
ences on the receiving end of improper 
packaging of military items. 

This Post recently joined the increas- 
iag number of Posts which annually pre 
to outstanding students in 


sent awards 


R.O.T.C. units of local colleges or uni- 
versities. Capital Cities has founded, by 
special subscription of the members under 
the leadership of Admiral Kitts, the 
“Capital Cities Post A.O.A. Medal.” 





Vice Adm. W. A. Kitts, left, retiring Post 
president, about to turn gavel over to E. 
D. Rhodes, right, the incoming executive. 


The first 
Cadet Maj. Alexander J. Glass, a senior 
at Rensselaer Polytechnic Institute. The 
presentation was made by President-elect 
Rhodes in the absence of Admiral Kitts 


presentation was made to 





Tri-Cities Chapter Inducts Officers, 
Hears Talks, Views Films at Meeting 


The Tri-Cities Chapter of the Empire 
Post held its spring dinner meeting on 
May 28th at the American Legion Hall 
in Vestal, N. Y., 
Chapter were inducted. Chairman Michael 


where new officers of the 


J. Lawlor, Ansco Corporation, Bingham- 
ton, N. Y.; Vice-Chairman Charles F 
McElwain, International Ma- 
chines Corporation, New York, N. Y.; and 
Secretary-Treasurer John H. Bouman, 
Ansco Corporation, Binghamton, N. Y., 
will direct the operations of this active 
Chapter for the coming season. 


Jusiness 
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About sixty members and 
sembled for the reception 
where Ray C. Malvin, president of the 
Empire Post, was the guest of honor. Mr. 
the 
and after a brief business meeting intro- 
duced the guests : 
Thomas, Manufacturers Association, Sy- 
racuse, N. Y., and also national member 
of the A.O.A. Council for the Empire 
Post ; Capt. Anthony Skotnicki, U.S.M.C. ; 
and Capt. Frank J. Buran, U.S.M.C. 

Mr. Malvin congratulated the new 


guests as- 


and dinner 


Lawlor presided at speakers’ table 


distinguished Gwyn 


of- 








ficers of the Tri-Cities Chapter and 
praised the Post for its splendid achieve- 
ments in more than doubling its member- 
ship since reactivation in February. He 
described progress in upper 
New York State and the part the Associa- 


industrial 


tion has played in developments in the 
area. Mr. Thomas spoke on the aims and 
purposes of the American Ordnance As- 
sociation. 

After these talks two films entitled 
“Iwo Jima” and “With the Marines at 
Chosin-Hungnam” were shown through 
the courtesy of the local Marine Corps 
Reserve Unit. Captain Buran, who was 
engaged in both actions, gave a run- 
ning commentary which contributed im- 
mensely to the interest of these pictures. 

The 


Corporation's 


Machines 
film, the Un- 
the some of 
the latest tricks in electronics that may 
be applied to computing machines of the 
future. 


International Business 
“Piercing 
members 


known,” showed 


The keen interest in Association affairs 
the this small 
Chapter is outstanding. They merit the 
applause of the entire membership for 
enthusiastic cooperation in furthering the 


shown by members of 


aims and purposes of this organization. 


e AT ROCHESTER.—The board of di- 
rectors of the Empire Post met on May 
25th to receive reports and elect new of- 
ficers for the 1954-1955 season. The sec- 
retary reported a net increase of 172 mem- 
bers, a present total of 1,285. Large gains 
were the Tri-Cities, Syracuse, 
Rochester, and Frontier Chapters. 

Carl S. Hallauer, Post president, de- 
clined nomination for reélection. The fol- 
lowing officers were elected : 

President, Ray C. Malvin, U.S. Hoff- 
man Machinery 
te 

First vice-president, Francis R. Gor- 
man, Gorman & Halpern, Utica, N. Y.; 

Second vice-president, Michael J. Law- 
lor, Ansco Corporation, Binghamton, 
N. 3.3 


Treasurer, Raymond M. Biehler, Roch- 


made in 


Corporation, Auburn, 


ester Institute of Technology, Rochester, 
MB. 

Secretary, 
Rochester 
NM. B.% 


Assistant secretary, Ethel E 


Col 


Ordnance 


Miller, 


Rochester, 


Edward G 
District, 


Henschel, 
Rochester Ordnance District, Rochester, 
_* & 

National representative, E 
Gwyn Thomas, Manufacturers 


Council 
4 ssociation 
of Syracuse, Syracuse, N. Y 


The following new directors also were 


elected: Ralph F. Peo, Frontier Indus- 
tries, Inc., Buffalo, N. Y.; Lyman K 
Stuart, C. H. Stuart & Company, New- 
ark, N. J.; and Douglas B. Whitney, 
Harrison Radiator Corporation, Lock- 
port, N. Y 


The meeting closed after plans were 
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made for an annual dinner meeting to be 
held in the fall in Buffalo where the Post 
has one of its most active units—the 
Frontier Chapter. 


e AT OMAHA.—At a recent meeting of 
the Nebraska Post of the A.O.A., the 
following officers were elected: 

President, Dana C. Bradford, Brad- 
ford-Kennedy Company, Omaha, Nebr.; 

Vice-president, Robert Bernstein, Inde- 
pendent Metals Company, Omaha, Nebr. ; 

Secretary-treasurer, Fred G. Arkoosh 
Wilkinson Manufacturing Company, 
Omaha, Nebr. 

The following directors, also were 
elected: Robert Ammon, Cushman Mo- 
tor Works, Inc., Lincoln, Nebr.; Fred- 
erick Bucholz, Omaha Steel Works, 
Omaha, Nebr. ; Clyde B. Dempster, Demp- 
ster Mill Manufacturing Company, Bea- 
trice, Nebr.; Burr Hughes, Hughes 
Brothers, Seward, Nebr.; John McCague, 
Jubilee Manufacturing Company, Omaha, 
Nebr.; Karl Vogel, Nebraska State Sen- 
ator, Omaha, Nebr.; Keith Waugh, 
Meade Ordnance Plant, Wahoo, Nebr. 


e BRIG. GEN. WILLIS R. SLAUGH- 
TER, commanding general of the Ord- 
nance Training Command, Aberdeen 
Proving Ground, Md., retired from the 
Army on June 30, 1954, after more than 
active service. The major 
portion of General Slaughter’s military 


career was with the Ordnance Corps of 


41 years of 


the Army where he always helped to 
maintain the close relationship between 
industry and Army Ordnance through 


the American Ordnance Association. 


e CLARENCE WORTHINGTON 
HAMILTON, a life member of the 
American Ordnance Association and one 
of its most active and valiant supporters, 
died at Little Current, Ontario, June 7, 
1954. He public-relations 
and administrative staff member of Shef- 
field Corporation, Dayton, Ohio. 

Mr. Hamilton was a native of Frank- 
lin, Ohio. He joined the Sheffield organ- 
ization eleven years ago, leaving the post 
of public-relations director for the Globe- 
Wernicke Company, Cincinnati. Preced- 
ing that he had been associated with the 
John H of the 
National Cash Register Company, Day- 
ton, and later with the Firestone Rubber 


was director 


late Patterson, founder 


Company. 

Mr. Hamilton was awarded life mem- 
bership in the American Ordnance Asso- 
ciation in 1952. At the time of the mem- 
bership award he was praised by Louis 
Polk, president of Sheffield and a vice- 
president of the American Ordnance As- 
sociation, for his ability to “get things 
done, to button things up.” 

Mr. Hamilton gave unstintingly of his 
service to the national headquarters staff 
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of the A.O.A. to whom his kindly and 
most capable counsel was of inestimable 
value. Especially in connection with the 
historic annual meeting of the Associa- 
tion at Cincinnati and Wright-Patterson 
Air Force Base in 1951, Mr. Hamilton 
was the guiding star and energetic direc- 
tor of the entire public-relations assign- 
ment of that meeting. 

Through his wide acquaintance and 
great ability the 1951 Annual Meeting 
surpassed all others in the history of the 
Association in its coverage by television, 
radio, and the press. The record-breaking 
attendance at the meeting both in Cin- 
cinnati and at Wright Field was in large 
measure due to the selfless devotion of 
Clarence Hamilton to every detail of the 
operation, so characteristic of his talent 
for organization. 

In the passing away of this talented 
gentleman, the American Ordnance Asso- 
tiation has lost one of its main supporters 
whose name seldom appeared in the head- 
lines—in keeping with his humility—but 
whose flawless guidance was responsible 
for many A.O.A. successes in recent years 
to a degree beyond evaluation.—L. A. C 


e MAJ. GEN. FRANK R. McCOY, 
long an intimate friend of the founders of 
the Ordnance Association and himself a 
distinguished military leader over many 
years of American history, died in Wash- 
ington on June 4, 1954. He was a gradu- 
ate of the United States Military Acad- 
emy, Class of 1897, and served with the 
8th U. S. Cavalry until the outbreak of 
the Spanish-American War. 

In 1900 he became aide-de-camp to Maj. 
Gen. Leonard Wood, Military Governor 


of Cuba, and in 1906 he was selected 
to serve as military aide to President 
Theodore Roc sev elt He was detailed 


to the General Staff Corps in 1911 and 
chief of staff of the Browns- 
District, direct the 
Guard on 


later, as 
ville Texas 
mobilization of the 


helped 
National 
the Mexican Border 

In World War I General 
Director 


McCoy was 
General of Transportation at 
Following that conflict he 
served on a number of military-diplomatic 


Tours, France 


missions and later was in command of 
the IV Corps Atlanta, and of the 


Second Army and VI Corps Area at Chi- 


Area, 


cago. At the time of his retirement in 
1938 he was commanding general of the 
II Corps Island 
General McCoy was a close associate of 
the late 
president of the Ordnance 
and of Maj. Gen. C. C 


one of the Association’s founders 


Area at Governors 
srig. Gen. Benedict Crowell, first 
Association, 
Williams, also 


e FLOYD E. HAUSS, 
Hauss & Company, Norwood, Ohio, and 


president of 


long a member of the American Ord- 
nance Association, died at Cincinnati on 
May 30, 1954. He was an active member 


of the Association’s Cincinnati Post and 
the father of Maj. Thomas E. Hauss of 
the Ordnance Corps, U. S. Army 

A native of Ohio, Mr. Hauss was a 
pioneer in the automotive industry. He 
started his own automotive electrical shop 
in Norwood following the First World 
War. His activities expanded over the 
years until he became one of the leading 
automotive 
area. He 
the Institute of Electrical Engineers 


jobbers in the Cincinnati 


was also an active member of 


@ CAPT. JOHN O. HUSE, U.S.N., 
Ret., vice-president and sales manager of 
Chrysler Motor Parts Corporation and 
an active member of the American Ord 
nance Association, died at Detroit on 
June 28, 1954. He retired 
service in the Navy in 1947 

Captain Huse was graduated from the 
U. S. Naval Academy in 1919 and there 
after much of his naval service was de 


from active 


voted to submarine improvements, particu- 
larly in the field of Diesel engines. In 
World War II 


he was on duty in the 


European theater where he saw action 
with an Allied Commando unit. Trans- 
ferred to the Pacific theater, Captain 


Huse was placed in charge of spare-parts 
distribution for the entire theater. He re 
ceived the Navy Bronze Star at the con 
clusion of his active service 


@ CAPT. MERLE A. SAWYER, U.S.N., 
Ret., died suddenly May 24th, in the 
Naval Medical Center, Bethesda 

A native of Woodstock, Vt., Captain 
Sawyer was graduated from the Naval 
Academy in 1924. He served in the battle 
ship Utan and in the 
Wricut and at the time of the Japanese 
attack on Pearl Harbor 
gunnery officer on the staff of 


aircraft tender 


assistant 
Admiral 
Nimitz. He served as commanding officer 


was 


of the antiaircraft cruiser RENo and was 
operations officer with the Atlantic Fleet 
in 1946 


All of Captain Sawyer’s shore assigt 


ments were in Bureau of Ordnance activi 
ties where he served during part of 
World War II as chief of the Procure 
ment Section for Ammunition. During 
this assignment he controlled procure 


ment in the proximity-fuze program and 
was in charge of designs, tests, and dis 
tribution of rockets and rocket compo 
nents 

From 1950 until his retirement ir 
Captain Sawyer was head of the Shore 
Establishment 


Ordnance 


Division of the Bureau of 


where he directed the activities 


of all ammunition depots and naval 
nance plants 

Sawyer was 
and good friend of 


Association. He 


helped greatly to cement good relations 


For many years Captain 


a strong supporter 


the American Ordnance 


between Naval Ordnance and industry 
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PICTURE TUBES 








RADIO, TV, SPECIAL PURPOSE TUBES 





|| 


pLUS— ALL THE 
TECHNICAL SERVICE THAT 
GoEs WITH THEM 






Newark 4, New Jersey 
Soles Offices: Atlanta, Chicago, Columbus, 
Culver City (los Angeles), Dallas, Denver, 
Detroit, Newark, Seattle. 

Tung-Sol also makes: All-Gloss Sealed Beam 
Lomps, Miniature Lamps and Signol Flashers. 
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MATERIALS PROGRESS 


George S. Brady 














Synthetic Mica.—Natural electrical-grade mica, which has 
long been rated as a scarce strategic material, may soon be re- 
placed by synthetics that can be had in dependable quantities by 
continuous production methods. Mica is a common mineral, but 
less than ten per cent of the mica mined falls into the class of 
electrical grade, and only a small fraction of that ten per cent is 
finally separated out as high-grade sheet suitable for electronic 
insulation 

The labor involved in splitting the mineral into thin film, 
grading, and testing for iron spots and other impurities that 
injure the electrical properties is enormous. Moreover, even the 
best natural mica films are likely to have waves, ridges, and 
variations in thickness that cause troubles in delicate electronic 
components. 

Toward the end of World War II the Germans succeeded in 
producing mica by application of heat and pressure to selected 
compositions of minerals. The Bureau of Mines took up the 
work in this country in an attempt to perfect the process, select 
a composition that would give the highest insulating value, and 
reduce the cost. 

Basing operations on what has been learned from the Bureau 
of Mines pilot plant, Mycalex Corporation, Clifton, N. J., has 
succeeded in producing relatively small sheets, or large flakes, 
of a grade of fluorine composition mica that has a higher average 
level of heat resistance and electrical resistivity than the best 
natural mica. 

Now in pilot-plant stage at Sylvania Electric Products, Inc., 
Mineola, N. Y., is a process for conversion of this high-grade 
flake mica into thin sheets suitable for insulation of such com- 
ponents as electronic tubes. Details have not yet been announced, 
but Sylvania technicians believe that even if large sheets of mica 
can be produced by direct synthesis it would not solve the costly 
labor problem of splitting, grading, and eliminating waves and 
imperfectioris. 

The ideal sought for, therefore, was to set up a process by 
the flake matted like 
paper and then self-bonded by crystal growth between the flakes 


which high-purity synthetic could be 
under heat and pressure, thus eliminating the present costly 
hand labor and assuring sheets of absolute uniformity both in 
thickness and in electrical characteristics 

Several companies have been producing sheeted mica by 
bonding with a synthetic resin, a silicone, or a mineral bond, but 
in such cases the electrical resistance of the sheet is limited by 
the bond and, while these bonded sheets can replace natural mica 
for many electrical applications, they do not replace high-grade 
natural film for electronics 

The present method at Sylvania is to compress the felted sheets 
in a carbon pile through which the heating current is passed 
Possible pressures are limited by the compressive stress capable 
of being carried by the graphite, and for the present it may not 
be possible to produce sheets flexible enough for capacitor grades 
of mica, but with the problem of all other grades well on its 
way to solution, our great dependence on imports of mica from 


India appears to be nearing an end 


New Transistor.—Designed to give maximum economy of use 
of the scarce strategic metals—nickel, cobalt, indium, and ger- 
manium—is a new audio-circuit transistor built to watchmaking 
precision by the Radio Receptor Company, New York, N. Y 
The hermetically sealed nickel-silver case measures only 0.325- 
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don’t give fire a fighting chance— 


install a Blaw-Knox Automatic Fog System 


A single Blaw-Knox Fog Nozzle, shooting its 
dense, quenching fog into the very heart of a 
starting fire, can accomplish more than several 
hose streams each having ten times its capacity. 

Controlled by rate-of-rise thermostats, Blaw- 
Knox Fog Nozzles protect you around the 
clock, sounding alarms and putting water to 
work instantly wherever and whenever needed. 
Their finely divided fog rapidly extinguishes the 
fire, dissipates heat, prevents development of 
high temperatures and bursting pressures, con- 
fines damage to a small area. 

Multiply this kind of fire fighting efficiency 
in a system engineered to guard against your 


BLAW-KNOX COMPANY 


Automatic Sprinkler Department / Pittsburgh 33, Pennsylvania 
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specific hazard and you are i. ssured of a maxi- 
mum of protection. 

Why not let a Blaw-Knox Fire Protection 
Engineer study your needs and submit a cost 
estimate and preliminary layout? 


BLAW-KNOX FIRE PROTECTION SYSTEMS 
CARRY APPROVALS OF ALL INSURANCE 
UNDERWRITERS «+ Deluge Systems + Wet Pipe 
Systems « Dry Pipe Systems + Water Spray and Fog 
Systems + Rate-of-Rise Sprinkler Systems + Foam 
and Carbon Dioxide Extinguisher Systems 


Blaw-Knox is making anti-air 


FOR NATIONAL DEFENSE: 
craft gun mounts and cast armor for tanks . . and providing 
engineering and construction services for defense projects, in 


cluding work for the Atomic Energy Commission 















With this manipulator 





you can pour a cup of tea 







or lift a baby elephant 


























This general-purpose manipulator is 
designed for handling “hot” items 
within a protective enclosure. Eight 
motions are provided, with fingers 
that open and close and twist about 
their axis, a bending elbow, a twist- 
ing shoulder and a no-shake telescop- 
ing column. The hook has a capacity 
of one ton. 

This ingenius mechanism, which 
was built in Farrel’s Buffalo plant, is 
now installed in the Knolls Atomic 
Power Laboratories operated for the 
Atomic Energy Commission by Gen- 
eral Electric Company. It typifies the 
unusual engineering capabilities and 
skilled workmanship available at 
Farrel. 

In addition to such “specialties” as 
this, the company manufactures a 
widely diversified line of rolls, gears 
and heavy machinery. Write for 
further information. 































FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONNECTICUT 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
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by 0.328- by 0.344-inch, and the three Kovar (nickel-cobalt al- 
loy) lead wires pass through a glass header which is included 
within these dimensions. 

Within the tiny case, nickel lead strips from the germanium 
crystal and from the indium emitter and collector are welded to 
the Kovar lead wires. As the Kovar alloy has the same co- 
efficient of expansion as the glass header seal, there is no danger 
oi leakage or shattering. 


Frozen Mercury Casting.—Better surfaces can be obtained, 
and closer tolerances can be held in high-alloy parts made by 
the frozen mercury casting process of the Mercast Corporation, 
New York, N. Y., than are possible with the conventional lost- 
wax process of investment casting. 

A steel matched die is used, with a central match plate con- 
taining the cores. The mercury is poured into the two sides of 
the die, and then the die is immersed in a bath of dry ice and 
acetone at minus 109 degrees Fahrenheit. When the assembly is 
taken from the bath, the match plate is removed, and the die 
halves are booked together with light pressure so that the two 
halves of the frozen mercury pattern adhere firmly to make a 
single part. Frozen mercury has the peculiar property of uniting 
on contact. 

The solid mercury pattern is then dipped into a series of 
ceramic slurries which harden into a ceramic shell. When the 
mercury returns to normal room temperature it is poured from 
the shell, and the ceramic shell is baked to give it hardness and 
refractoriness ready for use as a casting mold. Besides high-alloy 
and stainless steels, titanium metal can be cast in these light 
ceramic molds. 


For Hot Circuits—A multicontact plug and socket designed 
by Bendix Aviation Corporation, Sidney, N. Y., to carry cir- 
cuits through aircraft fire walls, is being suggested for industrial 
applications in high-temperature areas. The inserts are of 
Mycalex molded glass-bonded mica and are cushioned with sili- 
cone wafers. The housing shells are of stainless steel. The as- 
sembiy wili deliver uninterrupted power during at least five 
minutes’ exposure to a direct 2,000-degree-Fahrenheit flame and 
is a positive fire barrier. 


New Fabric.—Nonwoven fabrics, a fairly new development, 
have been used for wrapping delicate instruments, for filtering, 
and as lint-free polishing cloths. Now, the Minnesota Mining & 
Vanufacturing Company, St. Paul, Minn., has a new nonwoven 
material of filmy, featherweight thickness called Mistlon which 
is made of tightly compressed synthetic fibers and has some of 
the characteristics of both cloth and paper. 

It can be printed on and cut with scissors like paper, and it 
can be washed and ironed like cloth. An additional property is 
that it can be heat-sealed to itself or to other materials. The 
material comes in rolls in widths up to 54 inches in any of 22 
colors. It is suggested as an inner lining for packages, as a 
drapery material, and possibly for use in special insulating 


applications. 


Metalized Plastics—At the recent Toy Show it was revealed 
that fully 40 per cent of the $900,000,000 worth of toys now sold 
annually are made in plastics, replacing some wood but mostly 
metals. Many of the toys are metalized, and National Research 
Corporation, Cambridge, Mass., has developed equipment for the 
continuous metalizing of plastic parts by vacuum deposition, 
making mass production at low cost possible 


Plastics in Refrigerators.—Some models of 1954-model house- 
hold refrigerators have as much as 30 pounds of plastics, re- 
placing about 150 pounds of metals. This was a design change 
accelerated by the Korean war shortage of metals but not now 
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Transistors by the bushel from Raytheon 





It’s true. Raytheon, first to mass-produce junction transistors, has already 
made over one million of these Tom Thumb units — more than all other 
companies combined! 


This leadership in designing and producing transistors, as well as semi- 
conductor diodes, special purpose tubes, “Reliable” miniature and 
“Reliable” subminiature tubes, nucleonic tubes, receiving tubes, cathode 
ray tubes, klystrons and magnetrons, is the big reason why so many 
important new developments depend on Raytheon. 





RAYTHEON MANUFACTURING COMPANY 
WALTHAM 54, MASS. 


September-October 1954 
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considered as a substitution because the plastics are used for 
their engineering qualities. Frames and breaker strips are molded 
of styrene in one piece, and freezer compartment doors, meat 
compartments, control knobs, butter keeper, door shelves, and 
vegetable crispers, are also of molded styrene. 

Freezer compartment liners, formerly of stainless steel, are of 
polyester-glass laminate, and ice-cube trays are of polyethylene. 
Nylon has been used for door-latch rollers and for the bearings 
for roll-out shelves. Incidentally, Du Pont has given the name 
Zytel to its molded nylon for gears and mechanical parts 


Plastic Trailers—A new plastic family trailer of the Hille 
Engineering Corporation, Anaheim, Calif., is only four feet high 
in traveling position, with sleek top and sides so that the rear 
view of the car driver is not obscured. Fully equipped with 
stove, refrigerator, bunks, and accessories, the trailer weighs 
only 1,100 pounds, and is 12 feet long and 7 feet wide. The plastic 
is a polyester laminate, with a strength-weight factor higher 
than that of steel. For camping, a hand crank permits raising 
of the rounded plastic roof to a height of 6 feet 3 inches, and the 
sides are then closed with drop curtains 

Glass-fiber-reénforced polyester resin is also used in the all- 
plastic truck trailer bodies being built by the Strick Company, 
Philadelphia, Pa. They are lighter in weight than aluminum 
bodies of equal strength and, because they are impervious to 
chemical action and to odors, they are especially suited for trans- 
porting chemicals, meats, foods, and such cargoes as raw hides 
The bodies never need painting, and dents or other accident in- 
juries are easy to repair. 

New Laminating Material——A new material for making glass- 
plastic laminates of higher strength than is possible with woven 
cloth or glass mat is Glastrand of the Strandcote Corporation, 
Hawthorne, Calif. It consists of loose untwisted rovings of con- 
tinuous glass fiber woven into a fabric. The standard 
material is in weights of 13 to 52 ounces per square yard, for 
0.019- to 0.085-inch thicknesses. It gives better penetration of 
impregnating resins as well as equal strength in both directions. 


loose 


Shot Shell Wadding.—N« W shot shells being produced by the 
Remington Arms Company, Bridgeport, Conn., have the wadding 
made of polyethylene plastic between two layers of resilient fiber. 
The tough plastic gives a more perfect seal and reduces scatter- 
ing of the shot pellets, and its resiliency reduces recoil of the 
gun. With the same thinking, the Navy is well along on experi- 
ments aimed at replacing copper projectile bands with nylon 


plastic bands. 


Noiseless Hinge.—A new door hinge designed by H. S. Getty 
Company, Philadelphia, Pa., has leaves of extruded 
aluminum alloy, and has combination radial and thrust flange 


two 


bearings of nylon. The hinge operates noiselessly, and requires 
no lubrication 

Teflon Yarn.—For the first time Teflon (tetrafluoro ethylene) 
is being produced as a yarn capable of being woven. The 400- 
denier yarn with 60 filaments is being sold by E. /. du P } 
Company, Wilmington, Del., only on the basis of 


ni dé 


Nemours & 


commercial evaluation, and the possible markets are being 


studied. 

As a textile it has unusual qualities 
feel, and few materials will stick to it 
42,700 pounds per square inch, with elongation of 21 per cent, 


It has a waxy, slippery 


The tensile strength is 


and soaking in water does not decrease its strength. It is non- 
wettable. It is also nonflammable and will hold its strength to 
590 degrees Fahrenheit, although the recommended use tempera- 
ture is limited to 525 degrees. 


It has high dielectric strength and the lowest coefficient of 
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Through the years, the name “Frémont” has fired the imagi- 
nation of America. Young and old can recount his exploits: 
“The Pathfinder,” bold explorer who blazed the way to the 
West. Like many another famous man, John Frémont found 
the pleasure and excitement of the outdoor life . . . heard 


and heeded hunting’s call. 


Whether cornering bear or chasing buffalo, Frémont could 
always be found in the thick of the action, shouting encour- 
agement .. . roaring triumph . . . or grumbling disappoint- 
ment. That he experienced all the thrills of hunting is 
evidenced by his diaries. His account of a typical buffalo 
hunt all but puts the gun in the reader’s hands: “Rising in 
the stirrups, I fired at the distance of a yard . . . She fell 
headlong at the report of the gun.” A strong and vigorous 
man, Frémont took pride in meeting—and besting—hunt- 
ing’s challenge. 


History has shown that hunting is more than a popular 


























sport. Since pre-Revolutionary days, it has provided healthy, 
exciting action for thousands who follow the lure of the 
open. Equally important, hunting has served to build self- 


reliance and endurance helping to keep our nation strong. 


Today, the great American tradition of hunting can be 
perpetuated only through thoughtful preservation of wild 
life. Throughout the country, hunting associations are co- 
operating with public agencies to promote proper conser- 
vation and management of our game resources. Do your 
part in preserving the heritage of hunting. Join one of thes 
public-spirited groups now. E. I. du Pont de Nemours & 
Co. (Inc.), Explosives Dept., Wilmington 98, Delaware 


GET YOUR FREE BOOKLET on how to start a 
rifle club... win Ranger Shooting Emblems. Sports- 
\ men’s Service Bureau, Department D-2, Sporting 
Arms and Ammunition Institute, 250 E. 43rd St., 


New York 17, N. Y. 
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Subject: Sotut*°® . 


For more than 50 years our en- 
gineer-specialists have success- 
fully met and solved problems 
in the design and application of 





r 


high precision gears. 


F - This invaluable experience is 
= available to you, either on a con- 

sultation basis when you need 
bas an ‘engineering assist’ — or, in 
~ the form of Fellows equipment 


best suited to your needs of cut- 
ting, finishing and testing gears 
for all branches of the service. 


If currently faced with a gear- 
ing problem, a call or letter will 
bring a Representative. No ob- 
ligation, of course. 





THE FELLOWS GEAR SHAPER COMPANY 


Head Office & Export Dept.: 78 River St., Springfield, Vermont. 
Branch Offices: 319 Fisher Bldg., Detroit 2 e 5835 West North 
Avenue, Chicago 39 e 2206 Empire State Bldg., New York 1. 








ANDUM 










Materials Progress 





friction of any fiber. It cannot be dyed easily, and the colors are 
limited to tan to brown, but it can be bleached white. It is not 
attacked by common solvents and chemicals. Suggested uses in- 
clude filtration fabrics for liquids and gases, conveyor belts for 
foodstuffs and sticky materials, insulating fabrics, and gaskets 
and packings. 


Refractory Metals —Molybdenum disilicide is a new refractory 
hard metal that is highly resistant to oxidation at high tempera- 
tures, is not attacked by mineral acids, and has a Knoop hardness 
of 1240, which is about the same as that of tungsten carbide. 
American Electro Metal Corporation, Yonkers, N. Y., has made 
parts from the material by powder metallurgy by direct com- 
bination of molybdenum and silicon powders. The material has 
the chemical composition MoSis and forms a tetragonal crystal- 
line structure. The melting point is about 3,400 degrees Fahren- 
heit. 

Specializing in research and production of the new refractory 
hard metals is the Borolite Corporation, Perth Amboy, N. J. 
These materials, originally called Hartstoffe in Germany, should 
not be confused with the hard carbide tool materials nor with 
the hard cermet coating materials. They are true chemical com- 
pounds of two or more metals and come in single large crystals 
or are made into parts by bonding the crystalline powder to 
itself by recrystallization under heat and pressure. 

Chromium boride, one of Borolite’s refractory hard metals, is 
an extremely hard powder in several crystal phases. Chromium 
boride parts produced by powder metallurgy have a specific 
gravity of 6.20 to 7.31, with a Rockwell A hardness of 77 to 88. 
The parts have good resistance to oxidation at high tempera- 
tures, are stable to strong acids, and have high heat-shock re- 
sistance to 2,400 degrees Fahrenheit. The transverse rupture 
strength of the parts is from 80,000 to 135,000 pounds per square 
inch. The material can be used for parts requiring strength at 
extremely high temperatures and high hardness. 


Tempering Tools.—For furnace tempering of tools, dies, and 
steel parts, the Reynolds Metals Company, Louisville, Ky., sug- 
gests wrapping the tools in aluminum foil. The foil enclosure 
prevents discoloration of the tool in the furnace and retains the 
original bright polish. The method can be used only for heat- 
treatment temperatures below the melting point of aluminum. 


Silicone Binders —The Naval Ordnance Laboratory, White 
Oak, Md., has developed a series of silicone binders for plastic- 
glass laminates that will give strong chemical bonds between 
the glass and the plastic, as plastics do not normally adhere well 
to glass. The materials are reaction products of allyl trichloro 
silane with phenol, resorcinol, meta cresol, and xylinol, depend- 
ing on the plastic resin which is to be used. 

Titanium Alloy—While titanium mete! still remains too 
costly for large-scale use in civilian products, much knowledge 
‘f its properties and working characteristics is being gained 
from the increasing military applications, and continued research 
on new alloys is going forward. Latest alloy to be offered on 
the market is Rem-Cru alloy C130AM, of Rem-Cru Titanium, 
Inc., Pittsburgh, Pa., an alloy that is twice as strong as straight 
titanium metal and can be forged more easily than previous 
titanium alloys. 

The alloy contains four per cent aluminum and four per cent 
manganese, with the balance titanium. The aluminum is a stabi- 
lizer for the alpha form of titanium, which is the hexagonal 
crystal structure assumed by the metal at temperatures below 


1,625 degrees Fahrenheit. The manganese tends to stabilize the 
beta form of titanium, which is the cubical crystal structure 
taken by the metal at high temperatures. 
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NORTH AMERICAN HAS BUILT MORE AIRPLANES 


my 


THUNDERING SIGNAL OF AVIATION’S 


Called “mysterious thunder” when first heard, Sonic 
Booms have demonstrated to Mr. Average Citizen the 
fact that we have entered the era of everyday super- 
sonic flight. The mere idea that an airplane flying 
through the air can produce a sound “like thunder on 
a clear day” may seem fantastic. Actually a Sonic 
Boom is a perfectly natural occurrence ...a sort of 
gargantuan “pop”... brought about by a jet plane fly- 
ing faster than sound. Very much like waves made by 
a motorboat on a lake... a jet creates gigantic shock 
waves in the air . . . so immense, that when they reach 
us on the ground, they sound like thunder or a 
rumbling explosion. 

Once a surprising new sound... the cause of Sonic 


—— ee ed ee 


A new F-100 Super Sabre in level flight smashes through the sound barrier over a remote test area creating a gigantic shock wave—the Sonic Boom. 











Booms is now understood, and positive steps minimize 
the probability of Booms over our homes. For 
instance, North American began early testing at super- 
sonic speeds over remote areas. These experiments 
have led to rigid control of all flights. Today, the air- 
craft industry and the Armed Forces prevent disturb- 
ing Booms by making supersonic flights at extreme 
altitude or away from our cities and towns. 

While you read these words, planes designed and 
built by North American...like the F-86 Sabre Jet 
and the new F-100 Super Sabre— America’s first opera- 
tional fighter to fly at supersonic speeds in level or 
climbing flight—fly vital defense missions without 
disturbing your daily life. 


Engineers: North American offers unusual opportunities to qualified engineers seeking a challenging 
future. Please write: Engineering Personnel Office, Los Angeles or Downey, California; or Columbus, Ohio. 


organization, facilities and experience keep 


North American Aviation, Inc. 7¥ 


A\ 


\ 


years ahead in aircraft... atomic energy . . . electronics . . . guided missiles . . . research and development. 








THAN ANY OTHER COMPANY IN THE WORLD 





PROGRESS FOR NATIONAL DEFENSE 


THE TRUE STORY OF A 
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Ingenuity in 
Heat Transfer Engineering 


Young heat transfer experience goes back more than 
25 years in specialization in the field. This inval- 
uable bank of technological experience has made 
possible the Young development of a “two-faced” 
Radiator for the armed services .. . a Radiator that 
can fit either left or right hand positions on an 
amphibious tank. This versatility saves thousands 
of dollars for the services by cutting Radiator re- 
placement stocks in half. Perhaps Young can bring 
similar economies to the solution of your heat trans- 
fer problems. 


YOUNG SPECIALIZES IN 
HEAT TRANSFER FOR 
MILITARY APPLICATIONS 


GINE COOLING * CRASH 
TRUCK COOLING * ENGINEER- 
ING AND MANUFACTURING 
FACILITIES FOR PRIME CON- 
TRACTORS 


PORTABLE GENERATOR COOL- 
ING * MOBILE COMPRESSOR 
COOLING * JET PLANE HEAT 
TRANSFER * TRANSPORT TRUCK 
COOLING * INDUSTRIAL EN- 


YOUNG RADIATOR COMPANY 


Dept. 184-J, Racine, Wisconsin 


Plants at Racine, Wisconsin and Mattoon, Illinois 


ERAS ERIS Ta 


Heat Transfer Products 
for Automotive, Agricul- 
tural, Industrial, Gos and 
Diese! Engine Applications 
Heating, Cooling, Air 
Conditioning Products for 
Home and Industry 





leaders in Heat Transfer Engineering for more than 25 years 
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GIGANTIC EXPLORER 

A gigantic exploratory vehicle and prime mover, known as 
the Sno-Buggy, has been developed by R. G. LeTourneau, Inc. 
Longview, Tex. Eight huge tires, made by Firestone Tire & 
Rubber Company—each ten feet high and four feet wide—are 
mounted in dual fashion on the four electric wheels, providing a 
high degree of support and flotation for the 23-ton vehicle. 
Possibilities for the Sno-Buggy’s use over unstable terrain are 
believed to be almost limitless. 

Each wheel has its own built-in electric drive motor and gear- 
ing system, simplifying the design of equipment with all-wheel 
drive and all-wheel steer. A 400-horsepower engine and gen- 


_ erator provide power for the motors. 


The operator is in a cab at the front of the machine. He easily 
controls the vehicle’s travel, including steering, by small electric 
The braking method is a regenerative electric system. 


switches. 





The LeTourneau Sno-Bugégy has eight 10-foot tires. 


For emergency stops and parking there are spring-loaded, bi- 
metallic friction brakes integral with the wheel motors. They set 
automatically when the electric power to the motors is turned 
off. The speed of the machine over deep snow, boggy swamp- 


land, or loose sand is eight miles an hour, forward or backward. 


NEW BRITISH SUBMACHINE GUN 


\ new British submachine gun which has been tried out in 
active service conditions in the Far East and in Kenya is to 
be issued throughout the British Army. It will replace the Sten 


Soldier. 
“the 


machine carbine, according to the British publication, 
Early models of the weapon received some publicity as 
appearance the gun has been de- 
veloped L2Al. 


The new gun weighs only six pounds (more than two pounds 


Patchett gun.” Since its first 


and is now known officially as the 
lighter than the Sten) and is two inches shorter, even when the 
folding stock is fully extended. With the stock folded the L2A1 is 
only eighteen inches long and can be used like a machine pistol 
in confined spaces like the corridor of a house or thick jungle. 
With the stock extended and bayonet fixed it can be used almost 
as effectively as the rifle for bayonet fighting. 

Its accuracy is greater than that of the Sten. 
a 4- by 6-inch group at 100 yards and a 12- by 8-inch group at 
200 yards while a squad of soidiers nearly all obtained a 12- by 
This is far better than the Sten could 


An expert shot 


12-inch group at 100 yards. 
do except in the hands of experienced shots. 

There are several reasons for this improved accuracy. The 
pistol grip is built well underneath the gun at about the point 
of balance so that there is no pull down from the nozzle as there 


The bolt action is smoother and there is no 
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| CASTINGS 


Over one-fourth of all the aluminum produced 
winds up in cast form. In an effort to fulfill the 
tremendous demand for products made from this 
process, Alcoa operates five modern casting 
plants. In Vernon, California, and Bridgeport, 
Connecticut, and Cieveland, Detroit and Buf<alo, 
Alcoa makes castings of every type—sand, die, 
permanent mold and plaster—both in alumi- 
num and in magnesium. 

If casting rejection is a problem in your plant, 
then you should know of Alcoa’s recent advances 
in casting processes. We make sand castings 
with walls 4” thin, and we hold tolerances to 
0”. The permanent-mold process, once limited 
to small parts, now includes 800-lb bearings and 
250-lb pistons. Our plaster castings now com- 
pete price-wise with die castings and are held to 
within +0.005”. Our plants are producing die 
castings as strong as, and in finished form, less 
expensive than, equivalent parts in cast iron. 
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Chances are you haven't taken the time lately 
to find out exactly what your castings cost you. 
We don’t mean the foundry price—we mean the 
price as finished and assembled. As a part of 
the Alcoa team which has helped many other 
companies slash the number of casting rejects, 
we offer this suggestion. Scrapped casting costs 
are worth a look-see in your plant, and the man 
to help you do this is your Alcoa sales engineer. 
ALUMINUM COMPANY OF AMERICA, 850-J Alcoa 
Building, Pittsburgh 19, Pennsylvania. 


ALCOA © 
ALUMINUM 


ALUMINUM COMPANY OF AMERICA 
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violent “chatter.” In addition the L2A1 is 
fitted with a curved magazine which in- 
corporates roller bearings to ease the 
entry of each round into the breech. The 
magazine holds thirty-four rounds against 
the Sten’s twenty-eight, but a Sten maga- 
zine can be used in an emergency. 

The L2Al1, which like the Sten has a 
caliber of 9 mm., can fire single shots or 
bursts. Bullets leave the gun at the rate 
of 540 a minute and the effective range is 
200 yards. The Sten’s change-lever stud 
has been replaced in the new gun by a 
safety catch is pushed forward 
from safe to and for- 
ward again for automatic fire. Other inno- 
vations are a swivel aperture back sight 
and a locking apparatus which holds the 
breechblock in either the forward or rear 
positions so that it is always safe until 
the safety catch is pushed forward. 


which 
single rounds 


NEW DIRECTION FINDER 


A new radio which serves 


also as a marine direction finder to help 


portable 


boatsmen determine their positions at sea 
was announced recently by Raytheon 
Manufacturing Company. It receives the 
AM band and also 


regular broadcast 


marine andebeacon bands. The direction- 
finding antenna is flat and projects only 
two inches above the The whole 
radio weighs only thirteen pounds, in- 
cluding batteries, and measures twelve 
inches wide by seven inches deep and high. 

The boat owner may listen to his favor- 
ite radio program and at the same time 
rotate the antenna until it points directly 


case. 


Portable radio and direction finder. 


at the radio station. In this way the 
mariner may obtain a “fix” showing his 
using ordinary 
stations. The 1,700- 


frequencies are 


exact position at sea, 


commercial radio 
3,400-kilocycle “marine” 


useful in locating vessels operating radio- 








Are you still marking by hand? 


@ If it’s a problem in marking, 
coding, printing—on cases, cans, 
tubes, projectiles, etc. — put 
it up to Gottscho’s engineers 











ADOLPH GOTTSCHO, INC. 





Hillside 5, N. 3. 
In Canada: RICHARDSON AGENCIES LTD., Toronto & Montreal 


telephones and in obtaining weather in- 
formation. The set also receives the 200- 
415-kilocycle “beacon” band, enabling the 
boat owner not only to make extremely 
accurate fixes, but also to locate light- 
ships and danger points marked by Gov- 
ernment beacons. 


SLOWER LANDINGS 


A “significant aéronautical develop- 
ment” by a Navy Bureau of Aéronautics 
engineer will give future carrier-based 
planes the ability to land slower and carry 
thousands of pounds more armament than 
is now possible. Very simply, air is bled 
from the jet engine and blown out over 
the trailing edge of the wing. Through 
heles in the duct the air blows out at high 
speed and tends to make the normal flow 
of air hug the wing skin rather than “bur- 
ble” when the plane is at slow or near- 
stalling speeds. 

By making the flow of air over the 
wing at slow speeds steady, the lifting 
capacity of the wing is greatly increased, 
thus safe landing speed. 
During take-off, the system will 
load-carrying 


lowering the 
same 
measurably increase the 


capacity of the plane. 


AUTOMATIC TURRET 


A remotely controlled tail turret sys- 
tem, capable of knocking down enemy 
interceptors in the night or in fog, has 
been developed for the B-47E Stratojet. 
The new system is especially adapted for 
high-speed jet operation and consists es- 
sentially of a tail turret mounting twin 
20-mm. cannon, a computer, control equip- 
ment, and search-track radar. 

In danger areas the radar is switched 
to “search” to maintain a watch to the 
rear. When an attacking plane is picked 
up, a “pip” shows on the radar screen, 
and target is centered in the 
cross hairs, it is tracked automatically. 
The tracking action supplies the computer 
with the necessary information, and when 


once the 


the attacking plane gets within range, the 
guns are fired. 


RADIATION MONITOR 


The National Bureau of Standards has 
developed a remote-control system which 
automatically measures radiation intensi- 
ties and other variables in the vicinity of 
an atomic explosion and transmits the 
dati: by radio to a centrally located head- 
quay'ters. The system was designed at the 
request of the Division of Biology and 
Medicine of the Atomic Energy Commis- 
sion for use in nuclear tests. 

Though developed specifically for moni- 
toring gamma radiation and weather con- 
ditions, it can be used with a wide variety 
of detectors to report many types of in- 
formation. Except for the control station, 
the entire system is battery-powered and 
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@ Drawing, forming coining, embossing 


flanging, sizing, trimming die straightening 


H-P-M all-hydraulic FASTRAVERSE 
presses are the. sure way to increase 
production profits on all metal working 
operations. Here is actually 4 presses in 1 
single action, single action with 
cushion, double action, double action 
with cushion for universal application 


Talk to an H-P-M engineer today 


HYDRAULIC PRESS 
MFG. COMPANY 


MOUNT GILEAD 


OHIO, U.S.A 


A FEW OF THE HUNDREDS OF USERS OF 
H-P-M ALL-HYDRAULIC FASTRAVERSE PRESSES 
Adr . : ot 
Bos 


Cat 
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The Cleveland Electric Illuminating Co., Miles 4 
Ave. unit, Cleveland, O. Note fine integration 
" of the five newly~erected Luria Build ngs 
Below 


representing 101,000 squore feet 


is @ ground view of Luria installation 


_ +. = 






Another Industrial Leader 
chooses 





LURIA 


Standardized 
Buildings 





GENERAL CONTRACTOR H W. MARCUSON BUILDERS. INC 


LURIA puts the permanence and flexibility of 
CUSTOM-BUILT STRUCTURES into your expansion program 
... Without sacrificing the advantages of STANDARDIZATION 


Standardization provides the high 
speed, low cost answer to today’s 
building problems, of course. But 
Luria standardization brings you 
something more...gives you complete 
freedom of design and architectural 
treatment, as well. There is practical- 
ly no limit to the way Luria stand- 
ardized units can be integrated with 


your present structures .. . or “‘cus- 
tom-designed” for your new pro- 
jects! And every Luria instailation 
is engineered to meet the most exact- 
ing building code requirements. To 
know more about these and the many 
other advantages of Luria Stand- 
ardized Buildings, contact your 
Luria representative today. It pays. 


LURIA ENGINEERING Company 


500 FIFTH AVENUE, NEW YORK 36, N. Y. 
District Offices: ATLANTA « PHILADELPHIA + BOSTON + CHICAGO « WASHINGTON, D. C. 
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will operate unattended for long periods. 

The system permits the operator at the 
control select one of several 
data stations for transmission of data and 
to determine what particular type of in- 
formation is to be reported. The radio 
link and the station interrogation system 


station to 


were 
Motorola 
largely on 


designed and constructed by the 


Corporation and are based 


their quarter-watt portable 


transmitter-receiver and other standard 


equipment. 






NEW BOMB LIFT 





Rapid and positive loading of the huge 
bombs carried by modern military air- 
craft 
problem. Space and weight limitations in 


poses a real materials-handling 








New bomb lift elevates 15 feet. 


the plane itself make the installation of 
handling equipment in the bomb bay im- 
bombs is such 


difficult and 


practical. Weight of the 
that 
dangerous 


manual handling is 


To overcome these handling obstacles, 
Standard Manufacturing Company, Dal- 


las, Tex., has designed and built a com- 
pact bomb lift for the Air Force that 
handles bombs weighing up to 4,000 


pounds. Completely self-contained, the 
unit is motorized to travel from pickup 
point to the aircraft waiting line under 
its own power. Low-slung design keeps 
the unit stable under heavy loads and fa- 
cilitates the servicing of squatty jets as 


well as higher-standing aircraft. 


BALL POWDER PLANT 


The final phase of construction is now 
under way and production is expected to 
start in November at the Army Ordnance 
Corps’ new $21 million ball-powder plant 
at Badger Ordnance Works. Located near 
3araboo, Wis., Badger is a Government- 


owned Ordnance installation which has 


been operated under contract since 1951 
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Doesn't look like a parade, does it? Looks more 
like an electrical laboratory. As a matter of 
fact it is—a lab in Stromberg-Carlson’s Sound 
Division—but it represents one good reason why 
band music sounds so good when you hear it 
reproduced on radio or records. 

That’s an oscilloscope—an instrument you 
probably associate with radio, radar, electrical 
experiments and the like. Actually, these tech- 
nicians’ interest in the wiggling lines on that 
screen has direct influence on the quality of 
music that you hear in your living room. 

You see, most modern recordings capture and 
impress on the surface of a disk all the music 
that an artist created. Many record players, how- 
ever, reproduce as little as one-half of it. When 
the equipment is capable of re-creating the full 


There is nothing finer than a 


These men are judging a military band! 


range of sound necessary for lifelike reality, it 
is said to be “high fidelity.” 
Stromberg-Carlson’s radio tuners, record turn- 


tables, amplifiers and speakers are made to re- 
produce every tone from the lowest boom of a 
bass drum to the highest trill of a piccolo. We 
use oscilloscopes, which show visually whether 
the equipment is hitting all the highs and lows 
it should. We use lots of other devices, including 
endless patience. It makes our Hi-Fi products 
cost more than many other brands—but it also 
makes true music-lovers completely happy. 
It’s a far cry from family music to a combat 
unit’s intercom problems, but we're in the latter 
business, too. In fact, you'll find the Stromberg- 
Carlson label on communication and electronic 
equipment just about anywhere the flag flies! 


Stromberg-Carlson’ rochester 3, New York 


STROMBERG-CARLSON | 
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LEADS TOO IN: 
Telephones and Sound and Panoramic Vision” Office Electronic Carilions 
Central Office XY Public Address Television intercom for Churches and 
Dial Equipment Systems Receivers Equipment Public Buildings 


















Your mark of Ordnance loyalty 


A.O.A. INSIGNIA 





Ribbon Lapel 
Lapel Emblem Rosette 





Available only to Association members, the official in- 
signia will identify you as a loyal A.O.A. supporter, and 
a patriotic American. You'll want to wear the emblem, 
rosette, or bar on fitting occasions, and display the 
plaque and membership certificate in your home or office. 
Insignia are in the attractive ordnance colors—maroon 
and gold. 

Indicate your preference below and return this form 
with your check to Association headquarters. Postage is 
prepaid to domestic destinations. 

Quantity 
Desired Amount 


Lapel Emblem (bronze), $1.50 tive wee ws 


Lapel Bar (bronze), $1.00 facets Sea « 
Ribbon Lapel Rosette, $1.00 eee ee 
The Medal (bronze), $2.50 “a 2 2 oe ee 
Wall Plaque (8 x9"). $3.00 ‘seae 0 6.09 4 
Bar Ribbon, 50;¢ tence ~«oeem 
Ribbon (114). $2.00 a yard a ea a 9 oboe 


Lapel Ribbon (4"), $1.50 a yard 
(50¢ Y-yard)..... en ea € 


Membership Certificate, $1.50 ..... jssee-s 
Cigarette Lighter, £5.00 wenee «seen 
Tie Chain, 85.00 e466." we eee 


Federal Tax included in prices 


Ww Ww w 


Return te: AMERICAN ORDNANCE ASSOCIATION 
708 Mills Building, Washington 6, D.C. 


Please send me insignia as indicated above. My check for 
OF eee ae is enclosed. Mai\ to: 
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by Liberty Powder Defense Corporation, 
a subsidiary of Olin Industries, Inc. Up 
to now, Badger’s two products have been 
propellent powders for artillery shells 
and rockets. Ball powder is a propellent 
powder for small-arms ammunition used 
in pistols, rifles, carbines, and machine 
guns up to caliber .50 and 20 mm. 


MAGNETIC RECORDER 


The Navy Bureau of Ships recently 
completed development of a new mag- 
netic tape recorder designed to operate 
reliably aboard naval vessels under such 
conditions as shock, gunfire, severe vibra- 
tion, extremes of temperature and humid- 
ity, and rolling and pitching of the vessel. 
It also is being evaluated for suitability 
for service uses ashore. The recorder is 
equipped to utilize 1,200-foot reels of 
standard %4-inch magnetic recording tape. 
Twin channels are employed and arranged 
so that two recordings can be made simul- 
taneously, or one recording can be made 
while a previously made recording is 
being played. 


NEW BALANCING DEVICE 


Extremely high standards of accuracy 
and sensitivity in the static balancing of 
rotating parts such as cooling fans, heli- 
copter rotors, etc., have been established 





Meter indicates unbalance ia cooling fan. 


by Dean & Benson Research, Inc. This 
achievement is the result of the newly 
developed vertical balancing rod on which 
Baldwin SR-4 resistance wire strain 
gages are bonded. This rod supports 
rotors to be balanced. Unbalance and its 
location are detected by bending strains 
in the rod. The measuring instrument for 
the balancer was developed by Ruge- 
deForest Inc., affiliate of Baldwin-Lima- 
Hamilton Corporation, Philadelphia, Pa. 


ROCKET-PROPELLED SLED 


The Air Force set a new speed record 
on the ground recently when Lieut. Col. 
John P. Stapp, riding in a rocket-pro- 
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a HEMOLD COMPANY announces the installation of America’s largest press 

for matched-metal mold operation. This double-ram action press develops 

750 ton pressures and is presently being scheduled to turn out precision production 

of fiberglass parts up to 5’ in width and 14’ in length. Write for availability for your product 


IT PAYS TO REMEMBER . .. for reinforced plastic by matched-metal mold—it can be done faster and better by Chemold 





M fact f Glass-Fibe 
th | 0 LO Co seal PANY Reinforce di Prod HiT 


2000 COLORADO AVENUE, DEPT. OM-9, SANTA MONICA, CALIF 
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For Closely 
Regulated 
D-C Voltage © 


STAVOLT 


POWER RECTIFIERS 


ra 





Ten standard 28 Volt production 
models up to 1000 amperes, many 
others, mobile or stationary. 


Amazing size and weight reduction 
made possible by use of latest core 
and insulation materials and 
aluminum construction. 


Closely Regulated 


by Magnetic 
sl Encapsulated components — shock 
Amplifier Control mounted meters recessed behind 
plastic windows. 

of unique and 
No tubes — lamps — carbon piles — 
stable qualities. commutators or moving contacts and 
no radio interference. 


STAVOLT Rectifiers are rugged and 
can take heavy intermittent 
overloads. They meet MIL-E-7894 
with both range and characteristics. 


Low Ripple 


Fast Response 
Engineers will be interested in learning more 


Write for catalog with detail specifications. 
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3400 West 67th Street, Los Angeles 43, Calif 
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pelled sled at Holloman Air Force Base, 
Alamogordo, N. Mex., attained a speed of 
421 miles an hour. The ride was the 
initial human sled run of a series in which 
Colonel Stapp, chief of the Aéro Medical 
Field Laboratory at Holloman Air De- 
velooment Center, hopes to determine the 
effect upon fliers of bailing out at very 
high altitudes and at supersonic speeds 

The ‘est sled is an especially con- 
structed vehicle designed by Northrop 
Aircraft, Inc., Hawthorne, Calif., accord- 
ing to specifications established by scien- 
tists of the Air Research and Develop- 
ment Command. It is expected eventually 
to carry volunteers at speeds up to 800 
miles an hour. At the 4,902-foot altitude 
at Alamogordo a speed of 800 miles an 
hour is equivalent to 1,800 miles an hour 
at 40,000 feet—the difference being caused 
by the variation in air density at the dif 
ferent altitudes. 

The actual speed attained is not the 
critical factor in the sled runs; rather it 
is the abruptness of the stop and the re- 
sulting “G” force upon the subject. A “G” 
is equal to the force of gravity. The pur- 
pose of the deceleration-sled program is 
to develop procedures and equipment to 
enable crews of supersonic aircraft to bail 
out at high altitudes and survive. 


SKY COMPASS 


A sky compass, claimed to be the first 
practical instrument for accurate aérial 
navigation in high latitudes, was designed 
and developed recently by the Kollsman 
Instrument Corporation laboratories. The 
new compass gives the true heading of an 


Sky compass for polar navigation. 


aircraft by determining the position of 
the sun when it is below the horizon. 
For true heading readings the com- 
pass utilizes the polarized light from the 
sun, present in the sky when the sun is 
below the horizon. This is particularly 
important because, during prolonged twi- 
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it’s a matter of 


RECISION! 


The lift, the power, the drive . . . yes, the air-borne heart . . . 

of the YH-21 Piasecki “work-Horse” Helicopter are delivered by the 
three transmissions shown here . . . the forward, mid and aft. 

For this kind of component fabrication, the best single manufac- 


turing asset is the PRECISION for which Steel Products is famous! 


THE STEEL PRODUCTS ENGINEERING CO. 


September-October 1954 
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light conditions in latitudes above 70 
4 degrees, standard navigation instruments 
; § cannot be used since they rely upon the 
’ sighting of the sun, the planets, or the 
; ° stars, and the magnetic compass cannot 
~*~ ss be relied upon in these regions. 
m e . ELECTRONIC COMPUTER 


FA 4 rR i CAT E D A L LOY S DYSEAC, a high-spéed digital com- 


puter designed to serve as the experi- 





mental nucleus for a complex data-proc 


essing network, has been completed by 

BASKET SERVICE THAT’S HARD TO BEAT the National Bureau of Standards. The 

flexibility with which this machine con 

AT WILLYS MOTORS, INC, ALUMINUM FORGE DIVISION trols and responds to a variety of ex 

; ternal devices, which may include one or 

more full-scale computers of similar d« 

sign, should enable scientists to explore 
diverse new areas of interest. 

Examples include the automatization of 
industrial and commercial operations, 
such as the “automatic factory” and the 
“automatic office,” or any field where 
rapid information-processing and real 
time control systems are necessary 

The DYSEAC development program 
was undertaken in 1952 by the staff of 
the Bureau’s Electronic Computers Lab 
oratory under the sponsorship of the De 
partment of Defense. The objective of 
the program at that time was to pro 
duce a general-purpose high-speed digital 
computer that could serve both as a ver- 
Shown in action is one of 24 similar stainless steel etch baskets de- satile tool for solving a variety of system- 
signed and fabricated by Rolock Incorporated. Dimensions are 6’ x simulation problems and as 2 proving 
3’ x 1614"; load is 500 Ibs. of aluminum forgings . . . thru the ground for evaluating certain novel logi- 
following 6-cycle operations: cal design features and component pack- 
A. Acid pickle, 10% sulphuric D. Cold water rinse. aging techniques. Subsequently, the spon- 

acid, 3% chromic acid ~z . - sorship was assumed by the Signal Corps, 
solution at 160° F. E. oS — — to i DYSEAC w as ictal May 3, 
Cold water rinse. sities th we 1954, for a special application. 

Etch in 10%-15% caustic 

solution at 160° -180° F. F. Hot water rinse. 





VIBRATION ANALYZER 


~~ ; \ new portable electronic vibration 
EACH BASKET has been subjected to an average of 125 cycles per month for analyzer, capable of balancing rotating 








more than SIX YEARS. . . . and they're still going strong . . . after a total parts at speeds up to 5,000 revolutions a 
of about 10,000 cycles. THAT IS SERVICE! minute and of tracing any vibration up 
o 2 es teuste has heen re- 
This Case History is another demonstration of the value of Rolock engineered- ‘ 20,000 cycles a uate, has been re 
; Pay ) ; leased by the International Research & 
to-the-job, fabricated-welded design and construction of containers for handling 
metal parts. 

Extended service life reduces costs materially, improves the work, cuts time 
Rolock design and construction raises the ratio of load to basket weight, thus 
again reducing costs. 

Rolock engineers welcome your inquiries for baskets, trays, racks, crates, 
fixtures, retorts, muffles, vessels, kettles, etc., for heat and corrosion resistant 
applications. 

Send your tough problems to us for solution. W welcome the challenge. 

\ ed 
SALES AND SERVICE REPRESENTATIVES FROM COAST TO COAST x f 
Analyzer traces harmful vibrations. 
ROLOCK INC. + 1356 KINGS HIGHWAY, FAIRFIELD, CONN. 


for better work Ohio. The device is designed to eliminate 
6RL54B Easier Operation Lower Cost vibration in préduction machinery and to 
/ 


simplify maintenance of plant equipment 
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Get these proven cost and production advantages on every 
stamping operation in your plant... 


4 Stronger, heavier construction for 3 Exclusive electrical and pneumatic 
dependable performance even under control developments for faster, safer 


continuous peak load operation. operation. 


wert tae 4 Automatic oil lubrication to decrease 
00 T Tr: 


DOUBLE, TRIPLE ACTION 2 Extra rigidity for longer die life. maintenance requirements. 
FEEL UNDERDRIVE 
Make your whole line a Danly line ... remember, for every operation, 


it costs less to run a Danly Press. 


DANLY MACHINE SPECIALTIES, INC. 


2100 South Laramie Avenue * Chicago 50, Illinois 
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PEARLITIC | 
MALLEABLE 
CASTINGS 


as_-efgineers become aware / 


of its many advantages 
. 7 f 
| DESIGN ADAPTABILITY: Because of its gobd fluidity, it 
cati be cast in thin sections and in compligated shapes. 


HIGHER STRENGTH: Ultimate stren f range between 
60,000 and 90,000 psi; yield strengthetween 40,000 and 
70,000 psi. 


EASILY MACHINED: Machjfiability index (B1112 
Steel = 100) ranges between £0 and 90. 


WEAR RESISTANC ithstands excessive wear 
under heavy load 


ARDENING: Sections of the casting 
me hardened or induction hardened before 
after machining. 


BEARING PROPERTIES: Good non-seizing properties 
in metal-to-metal contact. 


FINE FINISH: Can be given a very smooth finish 
where desired. 





You will find many applications for Pearliti 
Malleable castings — particularly as a replace 
for forgings, stampings and weldments — 
reduced weight, less machining time, fewer 
operations and better appearance a 
production and sales consideration 





MALLEABLE AND STEEL 


CASTINGS coro. 


The Nation's largest independent producer of malleable and pearlitic malleable 
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through dynamic balance of rotating parts. 

The instrument, which weighs only 24 
pounds, can be carried to a machine tool 
producing poor finish or rejects because 
of chatter and vibration. Balancing, with 
the aid of a stroboscopic lamp with a 
range up to 5,000 flashes a minute, is 
done through a short 4-step procedure 
The part is balanced while running at de- 
sign speed in its own bearings. 


NEW GYRO COMPASS 

U. S. military pilots soon will know, 
better than ever, where they are headed 
because of a new compass system, said 
to be three to four times more accurate 
than previous navigational systems, de- 
veloped by the General Electric Company. 
Offering a free gyro drift rate of less 
than four degrees an hour, compared with 
the old standard drift rate of twelve to 
eighteen degrees, the device is expected 
to add materially to the success of stra- 
tegic military flights 

Secret of the compass system’s accu- 
racy is a radically new gyro motor design 
with sufficient operating force to meet 
the requirements for a low drift rate yet 
offering simple construction, small size, 


and iow weight. 


SIMULTANEOUS INSPECTOR 


A gage that inspects thirteen dimen 
sions simultaneously on a rear planetary 
carrier assembly is a recent development 
of the Sheffield Corporation of Dayton, 
Ohio. It indicates by means of colored 
lights whether or not the thirteen dimen- 
sions are oversize, undersize, or within 
tolerance 

Parts can be inspected on this gage at 
a rate of 600 to 800 an hour at 100 per 
cent efficiency. Dimensions checked in 
clude two locations on four outside di- 
ameters, the inside depth at four places, 


and outside height of the base 


FIRE FIGHTING CHEMICAL 


Chlorobromomethane—known as “Cb” 

is the “wonder chemical” developed by 
a London firm now being introduced into 
special fire-fighting equipment for air- 
fields, promising new hope for saving 
people trapped in red-hot wreckage. This 
equipment 1s already on order for the U.S 
\ir Force in Europe and for the Royal 
Air Force 

\ comparatively small quantity of CB 
can extinguish a dangerous fire in less 
than half a minute. Tests on airfields cov 
ered with gas and oil waste and littered 
with fire-attracting debris from aircraft 
interiors proved that a flaming fire in a 
gasoline-soaked airplane could be totally 
extinguished with sixty-six pounds of the 


chemical within twenty seconds 


ORDNANCE 








Where’s “Charlie”? 


The “bird” will find him! 

As it rockets along at supersonic 
speeds—high above the earth—its 
guidance system directs it unerringly 
to target “Charlie.” 

Electronics makes today’s accurate 
missile guidance a reality—and elec- 
tronics is the past, present and future 
of RCA. 

For years, RCA has been working 
with the Armed Forces on design and 


GOVERNMENT DEPARTMENT 


RADIO CORPORATION of AMERICA 


ENGINEERING PRODUCTS DIVISION 
z) 


engineering of more accurate, more 
sctive missile-guidance systems. 
same RCA engineering facilities 
from original planning to final pro- 
duction stages—are available for de- 
velopment of complete electronic sys- 
tems of all kinds. For additional 
information, write to Government De- 
partment, Engineering Products Divi- 
sion, Radio Corporation of America, 
Camden, N. J. 


CAMDEN, H.J. 








RELIANCE 
HOZ-FAS-NERS 


Good, tight, long lasting connections are 
made quickly and efficiently with Reliance 


Hoz-Fas-Ners® They are applied in three 


easy steps wherever rubber, plastic or fabric 

hoses are used for circulating, air and lubri- 

cating systems. Rust resistant, re-usable and 

of one-piece design, they 

maintain uniform automatic 

tension regardless of expan- 

sion or contraction of hose. 

Squeete Open and Slipon Howe =A low initial cost with no 

maintenance, results in your 

ultimate savings. Engineer- 

ing Bulletin No. 1 gives you 
infor- 
Write 
today for your 
No 


obligation, of 


Make Connection 


complete 


mation. 


free copy. 


Position and Release 


course. 


EATON MANUFACTURING COMPANY 
&) RELIANCE DIVISION 


OFFICES and PLANTS 510 Charles Avenue, S.E. 
Detroit 
Montreol 


New York * Cleveland * 
levis * Son Froncisxco * 


Sales Offices: 
Chicago * St 
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Bric. Gen. Donatp ARMSTRONG, military historian, lecturer, au- 
thor, Washington, D. C. 

Cor. Joun D. BiLtincs.ey, educator, ordnance authority, author, 
United States Military Academy, West Point, N. Y. 

Cou. Georce S. Brapy, consulting engineer, author, editor, Wash- 
ington, D.C, 

Cor. Joun J. Driscoi., author, air armament engineer, air com- 
bat officer, NATO, Paris, France. 

F. W. Foster GLeason, military historian, ordnance analyst, 
editor, Washington, D. C. 

Cor, Carvin Gopparp, small-arms authority, military historian, 
author, Washington, D. C 

Compr. R. E. Jerrery, educator, ordnance expert, United States 
Naval Academy, Annapolis, Md 

Lieut. Cot. Metvin M. JoHNSON, JR., automatic arms expert, 
inventor, author, New Haven, Conn 

Dr. ArtHUR F. MacConocuim, educator, mechanical engineer, 
ordnance authority, University of Virginia, Charlottesville, Va 

Bric. Gen. Epwarp P. MECHLING, air armament engineer, ad- 

Fla 

Compr. JoHN V. Noet, Jr., engineer, author, executive officer, 
U.S.S. RocHEsTER. 


ministrator, author, Eglin Air Force Base, 


Dr. JouHN J. O'CONNOR, educator, author, editor, Washington, 
met: 

Cou. Puiire SCHWARTZ, author, ordnance expert, Pasadena, Calif. 

Lizut. Cor, S. M. SMOLENSKY, engineer, Ordnance officer, Bel- 
grade, Yugoslavia. 

Bric. Gen. THomas K. VINCENT, artillerist, engineer, author, 
Redstone Arsenal, Huntsville, Ala. 


Military History of the Western World: Volume I, From 
Earliest Times to the Battle of Lepanto. By Maj. Gen. 
J. F. C. Fuller. New York: Funk & Wagnalls Company. 


FOURTEEN years ago General Fuller published a 2-volume 
work on the decisive battles of history. It promptly replaced the 
outdated work by Creasy and became the bible for students of 
military history. The broad sweep of the work included the 
Battle of Warsaw at the close of the First World War. It was 
a monumental achievement and climaxed the author’s rightful 
titl 

General Fuller’s mind and pen are prodigious in their product 
Readers of this journal 


as the modern Clausewitz 


as they are flawless in their process 
know his handiwork at first hand. For more than twenty-five 
years he has been a regular contributor to these pages (see his 
“What of the H-Bomb?” on page 206 of this issue). 

“Military History of the Western World” is a herculean work 
Volume I, reviewed here, begins with the Battles of 
480 B. C., and Plataea, 479 B. C., and ends with the 
Lepanto, 1571 A. D. 

Volume II, now on the press, will start with the defeat of the 
Spanish Armada, 1588, and conclude with the Battle of Waterloo, 
1815. Volume III, now in preparation, will begin with the Seven 
Days’ Battle of the American Civil War, 1862, and end with the 


Battle of Leyte Gulf, 1944. Thus the entire panorama of the 


Salamis, 
sattle of 
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Riverside’s basic 
electric furnaces 
give exact metal- 
lurgical control. 


Pyrometrical temperature 
check of molten metal. 


September-October 1954 


The big modern Riverside Foundry at 
Bettendorf, lowa has the best equipment 
to do the best job. 


Riverside Foundry is ready to give you excellent 
service on all ordnance castings In fact, any 
steel casting specifications for which your contract 
might call. We | il] ff of r who hav 


years 


Harris Co., Bower C shlin-Y 


pany Ask them about Riverside. 

Call or write us at Riverside today 
For a dependable qualified source of 
ments, see Riverside. You give us yc 
of the job is « Save yourself time 
duction. We 


casting requirement. 


IVERSIDE FOUNDRY 


Bettendorf, lowe Davenport Exchange 5-1811 
STEEL and GRAY IRON CASTINGS 





PROTECTIVE COATING CHEMICALS 





AINT BONDING 

P 5 
“GRANODINE’@ forms a zinc-iron phosphate-coating 
bond on sheet metal products—automobile bodies and 
fenders, refrigerator cabinets, etc —for a durable, lus- 
trous paint finish 
“LITHOFORM @ makes paint stick to galvanized iron 
and other zinc and cadmium surfaces 
“ALODINE ‘@, the new ACP protective coating chemical 
for aluminum, anchors the paint finish and protects 
the metal 


RUST PROOFING 


“PERMADINE ®, a zinc phosphate coating chemical, 
forms on steel an oil-adsorptive coating which bonds 
rust-inhibiting oils such as “Granoleum”™ 

’“THERMOIL-GRANODINE  ®, a manganese-iron phosphate 
coating chemical, forms on steel a dense crystalline 
coating which, when oiled or painted, inhibits corrosion 


PROTECTION FOR FRICTION SURFACES 


The oiled ““THERMOIL-GRANODINE coating on pistons, 
piston rings, cranks, camshafts and other rubbing parts, 
allows safe break-in operation, eliminates metal-to- 
metal contact, maintains lubrication and reduces the 
danger of scuffing, scoring, galiing, welding and tearing 


IMPROVED DRAWING AND COLD FORMING 


GRANODRAW @ forms on pickled surfaces a tightly- 
bound adherent, zinc-iron phosphate coating which 
facilitates cold forming and extrusion, improves draw- 
ing and lengthens die life 


RUST REMOVING 


’ 


“DEOXIDINE @, the pioneer of the phosphoric acid- 
solvent type metal cleaners, removes rust and grease, 
destroys rust stimulators, and creates an etched inert 
surface that bonds paint firmly. “DEoxIDINE” prepares 
steel, aluminum, brass, copper and other metals properly 
for painting. 


Pioneering Research and Development Since 1914 


os 


ie 


AMERICAN CHEMICAL PAINT COMPANY 


CHEMICALS CHEMICALS 
General Offices: Ambler, Penna. 
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Detroit, Michigan Niles, California Windsor, Ontario 
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recorded history of great conflicts of man 
kind is included in the Fuller canvas—a 
sweep of such proportions that only a 
master craftsman would attempt to por 
tray it and few others than General Fuller 
could perfect it 

General Fuller, for all his writings, has 
never undertaken a greater responsibility 
He has met that responsibility in superb 
fashion. His scholarship, erudition, indus- 
try, and judgment have not been surpassed 
—nor will they be for many a day to come 
Here Philippi, Constantinople, Hastings, 
Hattin, Crécy, Orleans, and Lepanto are 
relived and analyzed by an expert who is 
strategist, tactician, and litterateur 

A notable innovation in the pattern of 
this presentation is what General Fuller 
calls “chronicles.” Between the description 
of each battle there is a brief summary of 
the intervening period. The preparation of 
these chronicles of themselves required 
superior scholarship 

The author and the publishers have pre 
sented to all students of military history 
and that should include everybody these 
days—a master work of the first impor- 
tance. It can guide and guard our military 
strategists of the second half of the twen- 
tieth century, for the lessons of history are 
here presented by an expert.—L. A. Copp. 
( Epiror’s Note.—This work is being pub- 
lished simultaneously in England by Eyre 
and Spottiswoode under the title, “The 
Decisive Battles of the Western World 
and Their Influence upon History,” 604 


pages, 30 shillings. ) 


The Memoirs of Marshal Mannerheim. 
Translated by Count Eric Lewen 
haupt. New York: E. P. Dutton & 
Company. 540 pp. $6.75. 


B ARON Carl Gustav Mannerheim, now 
at the age of 83 living in retirement in 
Switzerland, has given here an interesting 
biography of his very full life and at the 
same time presented the trials and tribula 
tions of his country in a simple, concise, 
and readable book. 

After attending the Finnish Corps of 
Cadets School at Hamina, until he was 
dismissed in the 1880's for an infraction of 
the rules, he attended the Nikolaevski 
Cavalry School in St. Petersburg, Russia 
\fter graduation he entered the service 
of Czar Alexander III as an officer in the 
Empress Feodorvna’s Chevalier Guards 

He took part in the Russo-Japanese wat 
in 1904-1905, and in 1906 he was sent on 
a military mission by the Russian General 
Staff to travel on horseback from Rus 
sian Turkestan to Peking China, visiting 
all the Chinese provinces on the way 

This journey took almost two years 


and the report ef his travels through this 
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) Research points the way... 


TO BETTER 
PERFORMANCE 


Dependable, on-the-job performance of Allis- 
Chalmers equipment is pre-determined. Be- 
hind every finished product are years of scien- 
tific research followed by more years of 
torture tests, both at the Company proving 

grounds and under actual job conditions. 
In many physics, chemical, electrical and 
metallurgical laboratories, occupying four 
floors of the Allis-Chalmers Research Build- 
ing, is a large staff of scientists and techni- 
cians. This staff is constantly probing for 
better materials for a given job as well as for 
methods of building a better product. In ad- 
dition, constant spot checks of materials in 
production assure continued high quality of 
the finished product. In one year alone, the 
<3 Allis-Chalmers Research Department con- 

This 200,000-Ib. capacity hydraulic tester tells whether a part will take the ducted a total of 266,777 tests. 

stresses and strains of tough operation and still assure a wide margin of safety. This policy of scientific search for improve- 


ment will continue, for Allis-Chalmers believes 


a . wv : 
/ yw that research provides the fundamental scien- 
a tific data on which better products are built. 


This X-ray diffraction equipment determines in what form or 
combination elements occur in certain materials used in manu- 
facturing. Further tests tell which of these forms function best 
in actual service. 


In a well equipped welding laboratory, Allis-Chalmers technicians 
Gre constantly developing new techniques . . . testing new supplies 
and equipment. After studies are made in this laboratory, methods 
and materials which prove to be better are recommended for use 
in manufacturing. 


ALLIS-CHALMERS 


RACTOR DIVISION ° MILWAUKEE 1, U.S. A. 





MAKE “STANDARD” YOUR 


SOURCE FOR— 


@ WELDED MECHANICAL TUBING 


nder PUNISHMENT 


STANDARD CYLINDER TUBING 


"Mirror Finished”’ to pre- 
cision tolerances, it's used in 
automobile shock absorbers, 
power steering, hydraulic 
pumps... without further 
sizing or finishing. 


Here’s a busy part of an automobile 
shock absorber that’s built for 
brutal punishment. It’s Standard’s 
modern “mirror-finish” Cylinder 
Tube. So that it won’t weaken or 
leak under punishment, every inch 
of this tubular “toughie” must 
measure up to exacting specifica- 
tions—in cylinder finish . . . in I.D. 
tolerances as close as .001”... 
in extreme uniformity of wall thick- 
ness and concentricity ...in internal 
pressure resistance, to shocks up to 
9600 P.S.I. The elimination of 
broaching or further processing of 
any kind effect significant savings 
for our customers in product 
assembly. 


9 Rages 


@ WELDED STAINLESS TUBING 


e BONER AND HEAT EXCHANGER 


TUBING 


© EXCLUSIVE “RIGIDIZED” 


PATTERNS 


STEEL TUBING SIZES: %” 


STAINLESS SIZES: 
276 


As you see here, the engineering 
involved behind the application of 
tubing to your product is more than 
skin deep at Standard. Our engineers 
will gladly show you why in helping 
you with your tubular application— 
whether it involves a simple structural 
or mechanical member... 

or a precision application. 


Send for 8-page folder on 
all Standard products or see 
Sweet’s Design Catalog. 


THE STANDARD TUBE CO. 


Detroit 2 — 


Michigan 


Welded | 
cated Parts 


0.D. TO 5%” O.D.—.028 TO .260 WALL. 
“%w" 0.0. TO 4%" O.D.—.020 TO .154 WALL. 
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uncharted country reads like the journeys 
of Genghis Khan. 

The Russian Revolution of 1917 was 
followed by his return, after thirty years 
of service with the Czar, to his native Fin- 
land. He organized a Finnish Defense 
Corps and fought several wars of libera- 
tion for Finland. 

After a term as regent, he was called to 
be chairman of the Defense Council dur- 
ing the trying period in the 1930's, and he 
succeeded in equipping Finland to meet 
the war in Europe that he knew was in the 
offing 

In 1939 his little country successfully 
fought the Red armies of Russia and in 
1940 signed a favorable treaty of peace 
with Russia, truly a world-noteworthy 
feat. 

Baron Marshal Mannerheim was unani- 
mously elected President of the Republic 
of Finland and Head of the State in 1944 
and relinquished the office in 1946 for rea- 
sons of health. 

The brevity of the tactical descriptions 
may not satisfy the military reader who 
is in search of details, but the drama un- 
folded in this book will be enjoyed by all 
readers.—T. K. VINCENT. 


Strategy for the West. By Sir John Sles- 
sor. New York: William Morrow & 
Company. 180 pp. $3. 


Sir John Slessor, Marshal of the Royal 
Air Force, in this small book advances a 
thesis and many corollaries of major im 
portance to the survival of the West. Even 
if many of his strongly held opinions are 
debatable they merit careful consideration, 
for he writes of things that are of greater 
importance than anything else in our lives 
today. The decisions we make now will 
determine our national durability. 

This book goes far beyond national in- 
terests. It concerns the grand strategy of 
a coalition. Therefore it deals with politi- 
cal and economic as well as military as- 
pects of the problems facing us in the 
West's conflict with Communist Russia. 
All our efforts, Sir John writes, must be 
directed “to drive militant Communism 
back behind its own frontiers and keep it 
there.” 

Since he deals with things to come, he 
makes many forecasts concerning the fu 
ture of war and peace. He does this with 
full awareness of the risks run by the 
crystal-gazers who foretell military events, 
and the reader will do well to indulge in 
a little skepticism, if he recalls the start- 
ling collection in recorded history of 
bungled predictions concerning the proba- 
ble course of warfare. 

Sir John’s theory is that long-range, 
jet-propelled, high-altitude bombers with 
atomic weapons are not only “the Great 
Deterrent” to war—they will actually pre- 
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vent war. Not all conflict, for Sir John 
foresees minor, limited wars, like Korea; 
but provided there is an Anglo-American 
bomber force capable of counterattacking 
enemy airfields and other military es- 
tablishments and, above all, the heart of 
the aggressor country, an attack on the 
West will be doubtful. 

No large scale airborne invasions seem 
feasible to Sir John, nor does he believe 
that in a future war landing operations 
like Overlord will The 
Navy will not be enthusiastic about his 
belief that if economies are to be found we 


be practicable. 


can look for them there. 

He believes that scientific development 
has helped the defense in land-air warfare 
warfare). The 


(unlike air and sea-air 


To design the outstanding HTK-1 


land mine, the recoilless antitank weapon 
with the shaped charge, the proximity fuze 
for artillery, and other devices should 
lead us to remake our armies 

Since this book is concerned with grand 
strategy, purely military 
are only a portion of a proposed pro- 
cedure. If, as the author notes, “the most 
Soviet armory is 


considerations 


potent weapon in the 
militant Communism,” it is not surprising 
that he recommends a stepped-up psycho- 
logical offensive. 

No comment of Sir John’s can be more 
helpful here than his observation about 
the meaning of victory in war: “It means 
not merely forcing an enemy to lay down 
his arms and accept terms, but being suc- 
cessful in creating world conditions more 
favorable to yourself than if there had 
never been a war.”—DoONALD ARMSTRONG. 


and HOK-1 helicopters, Kaman 
Aircraft has assembled a complete 
engineering staff . . . men skilled in 
the fields of mechanical design, elec- 


tronics and aerod 


cal devices and systems. 
Facilities 


Their work requires large plant facili- 
ties, an impressive inventory of 
machine tools and technical 


equipment. 
Production 


ics . . . men 
devoted to the research, development 
and production of electro-mechanical, 
aerodynamic, electronic and mechani- 





Kaman’s production capabilities, 
which utilize materiel from the 
smallest electronic part to presses of 
huge capacity, all contribute to 


Performance and. .. 


all are a part of 


THE KAMAN AIRCRAFT CORP. 
BLOOMFIELD, CONN. 


The Gun Digest—Ninth Edition. Chi- 
cago: The Gun Digest Company. 
224 pp. $2. 


PAST editions of “The Gun Digest” 
have left me amazed at the resource- 
fulness of the people, and especially of 
John T. Amber, the genial editor, who 
put them together. No nook or cranny 
of the gun lover's field of interest has 
been overlooked. The very best authori- 
ties in each of have been con- 
tributors—and so continue. 

Thus we find on the masthead of this 
latest issue the names of such stalwarts as 
Walter Roper (whose untimely death is 
also recorded), Baron Englehardt, Ste- 
phen Grancsay, Elmer Keith, Warren 
Page, and General Hatcher—to name but 
a few. 

Among the special articles, Roy Dun- 
lop contributes one of outstanding interest 
on gun engraving, while Baron Engle- 
hardt’s continuation of his story of Euro- 
pean proof marks represents the last word 
on that important subject. Of especial 
fascination for the cartridge collector is 
the facsimile repreduction of a Kynoch 
catalog for 1884. 

The collector’s section, the rifle section, 
section each offer four 

the shotgun section, 
foreign firearms, car- 


these 


and the handgun 
arresting articles; 
five. Sections on 
tridges, sights, and a miscellany, complete 
the volume. 

The new “Gun Digest” is tops. I only 
wish I owned copies of all existing edi- 
tions. —Catvin Gopparp, 


Paratrooper. By Lieut. Col. Francis X. 
Bradley and Lieut. Col. H. Glen 
Wood. Harrisburg: Military Service 
Publishing Company. 96 pp. $3.50. 


669 ,ratroorer” is a book to own and 
show with pride. It is stimulating to find 
the essential spirit of one of our services 
so well portrayed in both pictures and 
words. Those of us charged with mili- 
tary leadership today know how impor- 
tant it is to instill in our young men in 
uniform the basic essentials of pride in 
country, pride in service, and pride in 
organization. 

“Paratrooper” not only portrays the key 
figures and accomplishments of para- 
troopers in the past but fully convinces 
any reader that all of the finest in mili- 
tary service is being preserved in the 
paratroopers of today.—E. P. MECHLING. 


Government and Science: Their Dy- 
namic Relation in American Democ- 
racy. By Don K. Price. New York: 
New York University Press. 203 pp. 
$3.75. 

THE genesis of this timely and im- 

portant collection of essays was 

an invitation from New York University 
to deliver the 1953 series of James Stokes 

Lectures on Politics. Mr. Price was also 


seven 
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(OPELLANTS 
ROCKETS 


h Superior Performance 


iokol Chemical Corporation leads in the development of high 


performance solid propeilant rockets and power units. 


At fully integrated facilities operated by the Thiokol Chemical 
Corporation, the development of advanced solid propellant rockets, 
propulsion systems and power units is proceeding. This work 


is carried forward from initial conception to production of qualified units. 


“Thiokol’s” activities include basic chemical research, design, 


fabrication, developmental testing, and manufacture of various units. 


Solid Propellant Propulsion and Power Units for: 


ORD ROCKETS * GUIDED MISSILES * BOOSTERS 
GAS GENERATORS *°* AIRCRAFT ASSIST TAKE-OFF 


SHORT DURATION POWER PLANTS 


We welcome employment inqui- Elkton Division, Elkton, Maryland 
ries from qualified engineers in Redstone Division, Huntsville, Alabama 
Longhorn Division, Marshall, Texas 


Vhinke bb» Chemical Covporation 


784 NORTH CLINTON AVENUE, TRENTON 7, NEW JERSEY 
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UNDER THE COLLAR .. ; 


But This 
Special Purpose Gia Clamp 


WONT BLOW its TOP! 


Heavy corrugated band 
for extra strength. 
Heavy stainless steel 
welded lugs. 

Hex nut for high 
torque tightening. 


Bolt safety-fastened — 
can't get loose. 





A jet engine exhaust is a volcano of 
heat, pressure and vibration. The 
clamp that goes around it must with- 
stand these conditions—and bold 
tight. 

Breeze makes a clamp for this ex- 
acting use, and for a wide variety of 
other applications where stock items 
just won't do. 

Just as Breeze AERO-SEAL hose 
clamps have set higher quality stand- 
ards in their class, so Breeze fabri- 
cated-to-order clamps have the extra 
strength and other properties for 
every special use. Any design, any 
metal, any quantity. Tell us your 
clamping problems, 


OTHER BREEZE PRODUCTS 


Flexible Metal Tubing and Conduit, 
Aircraft Actuating Systems, 
Special Drives and Gear Boxes, 


Special Purpose Clamps Special Electrical Connectors, 
by Breeze. Metal Bellows, Ignition Shielding. 


ANOTHER 
PRODUCT 


CORPORATIONS, INC. 


700 Liberty Avenue, Union, N. J. 





Book Reviews 





intrigued by the notion that the develop- 
ment of public policy and of the methods 
of its administration owed less in the 
long run to the processes of conflict 
among political parties and social or 
economic pressure groups than to the 
more objective processes of research and 
discussion among scientific and other pro- 
fessional groups. 

He was struck. by the fact that a pro- 
fessional consensus, based on the findings 
of research of a scientific or semiscientific 
nature, frequently brought about the adop- 
tion of a new public policy and deter 
mined the method of its administration 

But the relationship between govern- 
ment and science is not a one-way street. 
If science has influenced government, it 
is equally true that government is today, 
by various kinds of grants-in-aid, pro- 
foundly influencing scientific develop- 
ments. 

While some fears have been expressed 
that universities are taking on so large 
a portion of Federal programs that aca- 
demic freedom is being gravely jeopard 
ized and that serious damage will occur 
in case of severe retrenchment, Mr. Price 
finds that there has been no organized 
objection from scientists and educators to 
the general development of Federal aid in 
this field. 

Nobody, of course, shoots Santa Claus 

Yet a more important reason for the 
absence of criticism is the character of 
the improvised form of federalism that 
now governs the relations of the Federal 
Government and scientific institutions. 
This new system of relationships, based 
on administrative contract, not only gives 
support to scientific institutions that still 
retain their basic independence, but it also 
creates new ones that become equally in- 
dependent 

We are indebted to Mr. Price for the 
pioneering exploration of a field of in 
vestigation that has been largely neg- 
lected. The author’s long and varied ex- 
perience in government adds a_ highly 
realistic flavor to what would otherwise 
be another series of ivory-tower lectures 
on a_ provocative subject—Joun J 
O'Connor. 


The Story of Colt’s Revolver. The Biog 
raphy of Col. Samuel Colt. By Wil 
liam B. Edwards. Harrisburg: The 
Stackpole Company. 470 pp. $10. 

THIS is, to date, the most complete 

and authoritative story of the life of 

the brash and energetic genius whose in 
ventive ability and productive energy 
combined to furnish America with one of 
the most important tools of her nine- 
teenth-century progress. 

Mexican and Indian alike soon learned 
to dread the weapon invented by this 
man, and the American fighting man, in 


or out of uniform, to appreciate its worth 
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CONTRACTORS 

TO THE 

UNITED STATES 
ARMED FORCES 
FOR ROCKETS, 

SHELLS, FUZES, 
RESEARCH AND 
DEVELOPMENT 





on rockets, shells, fuzes 

and other ammunition metal 
components, assures 

the armed forces of highest 
quality, delivery as 


promised and fair price. 


% HECKETHORN MANUFACTURING & SUPPLY CO., LITTLETON, COLORADO 
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MAXIMUM PRODUCTION — 
But, as with so many advanced arms, 


selling the Government was a herculean 
task. This task was Colt’s life work, and 


it makes a fascinating story. 
Mr. Edward's careful research and en- 
ergy contribute much to the success of his 


present work. Much of it is due to his 
use of the facilities of the Colt Arms 


Expanded Aerojet-General manufacturing facilities Company which, despite the losses of fire 


are now mass-producing rocket propulsion and and the inevitable attrition of change and 

‘ -- time, seems alone to possess the basic in- 
ordnance materiel. Large-scale propellant - formative documents to fill the gaps in 
manufacturing facilities and production machine the record 


However, the author has not been sat- 


shops make possible complete-round 

f ° iI t isfied merely to string the documents to- 
manu acturing, as well as componen gether. Though he uses a great many of 
manufacturing. Sound QUALITY CONTROL . them for authenticity, he has bound them 


practice affords “custom” craftsmanship up within a well-written and quite fac- 
es ducti ts tual account of Colt and his weapon. Hun- 

at minimum pro uction costs. —, dreds of illustrations enliven the text. 

Aerojet-General’s extensive background The story stops with Colt’s death and 


in ordnance and propulsion-system therefore W ith the percussion weapon. It 
d d f A might be asked if a summary of the de- 

eve opment ana manu acturing, velopment of the Colt cartridge revolver 
e volume’s 


combined with its parent company’s ; would not have added to the 
worth—but it is already about as hefty a 


thirty-nine years of industrial She: wehge ch zm 
book as is easily handied. Distinctly, it is 


experience, assures superior products. a must for any student of American fire- 
arms.—F. W. Foster GLEASON. 





Molecular Theory of Gases and Liquids. 
By Joseph O. Hirschfelder, Charles F. 
Curtiss and R. Byron Bird. New 


York: John Wiley & Sons, Inc. 1,219 
pp. 
7 N recent years, scientists and engineers 
have been reading with interest the ex- 


cellent reports issued by Dr. Hirschfel- 

der and his associates as University of 
SOLID- AND LIQUID- Wisconsin Naval Research Laboratory 
PROPELLANT ROCKET reports. These reports have attempted to 
POWER PLANTS FOR summarize the present status of knowl- 
AIRCRAFT AND MISSILE edee in the fields of equation of state and 
APPLICATIONS transport phenomena for personnel en- 


ELECTRONICS AND gaged in military research and develop- 
GUIDANCE ment projects 


The series was initiated during World 
ORDNANCE ROCKETS War II under the auspices of the National 
EXPLOSIVE ORDNANCE Defense Research Committee and later 
AND WARHEADS supported by the Bumblebee program 


AUXILIARY POWER sponsored by the Navy Bureau of Ord- 
UNITS AND GAS nance. Now these reports have béen com- 
GENERATORS piled and correlated into a unified book 


with a wider potential reading public 


ARCHITECT-ENGINEER ; 
than the limited national-defense estab- 
A SERVICES diate oe i 


The book will be of most use as a ref- 
erence for theoretical physicists and chem- 
ists already having considerable back- 
ground in this field, and industrial engi- 


7 neers could find the book of considerable 
tY~er= CHE 1 CORPORATION value in predicting bulk and transport 
properties of gases and liquids for which 


A SUBSIDIARY OF no experimental data are available.-—Dnr. 
THE GENERAL TIRE & RUBBER CO. Eucene Miiier, Ordnance Missile Lab- 


oratories, Redstone Arsenal, Huntsville, 


AZUSA, CALIFORNIA @ CINCINNATI, OHIO @ SACRAMENTO, CALIFORNIA 4/2. 
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On land and sea, | used to be 


reknowned for toil and industry. 


But now, alas, my efforts look meager, 


compared to that tireless EAGER 
BEAVER 
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Note: Here's a page it will be wise to clip and file! 


WOLVERINE can take 


OQ 2, 
a length of plain tube 


in COPPER, ALUMINUM or ELECTRIC-WELDED STEEL 








and fin it CK if 


(Thots WOLVERINE TRUFIN 


orspinit....¢ 


ny 7 











CO. 





or fabricate it 
into the shape you need 


eos be bent, coiled, flared, brazed, beaded , annealed 
formed, soldered, cut, swaged, expanded ...You name it! Regult? 
You save plenty of time, money, material 


And... Remember! 
w 





WOLVERINE TUBE 


It can be done to the toughest of specs. After all, 
Wolverine has been meeting them with deliveries of 
millions upon millions of copper and gilding metal 
rotating bands. They've got to be right! 











Write for your copy of Wolverine’s Statement of Scope . . . today! WOLVERINE TUBE, Division of Calumet & Hecla, Inc, 
1499 Central Avenue, Detroit 9, Michigan 


Wolverine Trufin available in Canada through the Unifin Tube Company, London, Ontario 
PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA SALES OFFICES IN PRINCIPAL CITIES 
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NAX 


ALLOY STEELS 





MODERN STEELS for MODERN TRANSPORTATION 
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N-A-X HIGH-TENSILE steel—a low-alloy high strength structural steel used 
to reduce weight and increase life of your product. 


N-A-X AC 9115 steel—for gas turbines and similar products requiring 
strength of material when operated at higher than normal temperatures 
up to 1000°F. 

N-A-X 9100 series—alloy steels for carburizing and heat treated parts. 
With these three N-A-X ALLOY STEELS, we offer time proven products to 
economically serve you. 

N-A-X HIGH-TENSILE is 50% stronger than mild carbon steel with high 
notch toughness. Has excellent cold forming and welding properties and 
greater resistance to atmospheric corrosion and abrasion. 

N-A-X AC 9115—a Steel easily fabricated and welded by any method, main- 
tains high strength at elevated temperatures up to 1000°F. When protected 
against high temperature oxidation by proper coatings, it is a worthy 
alternate for the higher-alloy stainless type steels for this application. 
N-A-X 9100 series—a series of alloy steels with the alloying elements con- 
stant within an established range, with carbon varied to suit the harden- 
ability and hardness desired. An outstanding carburizing steel. 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division Ecorse, Detroit 29, Mig 


























We have processed more than a HALF-MILLION machine tools and indus- 
trial equipment for the U. S$. Government and prime contractors since 1945. 


Removing, processing, transporting and stor- 
ing millions of dollars’ worth of production 
machinery is no job for amateurs. It calls 
for highly specialized equipment and skills, 
plus constant supervision by a firm of finan- 
cially responsible experts. Otherwise it can 
be a king-sized headache! 

That’s why the U.S. Government and scores 
of manufacturers have entrusted the handling 
of equipment valued at more than a billion 
dollars to Commercial Contracting Corpora- 


e@ U.S. Air Force @ Defense Plant Division, R.F.C. 
e Detroit Ordnance District @ U.S. Navy Bureau 
of Aeronautics e@ Detroit Arsenal e Packard 





tion. We have the facilities and know-how to 
handle anything from the most delicate pre- 
cision instruments to giant presses with min- 
imum interruption and maximum security. 

If you’re dreading the headache of “moth- 
balling”—or any plant program involving the 
removal, movement or installation of machin- 
ery —let CCC do the worrying. That’s our 
specialty. No matter how large or small the 
job, you can be confident we'll do it quickly, 
expertly, economically —just as we’ve served: 


e Pittsburgh Steel @ Ford e Aluminum Co. of 
America e U. S. Rubber e Continental Motors 
e@ General Motors e Bohn Aluminum e Chrysler 


CCC services, available to you individually or under one PACKAGE contract, include: 


General Construction e Building Alterations ¢ Demolition ¢ Foundations ¢ Machinery Installing 
Press Erecting ¢ Crane and Conveyor Installing ¢ Equipment Warehousing e Machinery Moving 


Steel Fabricating e Export Packaging 


Write for complete information without obligation, Dept. M-6, 


COMMERCIAL CONTRACTING CORPORATION - 


12160 CLOVERDALE ¢ DETROIT 4, MICHIGAN ¢ TExas 4-7400 





General 
Contractors 
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3-D ...in miniature ...has an important production engineering role 
at the Fairchild Engine Division. Sealed-down duplicates of the big 
production lines save countless dollars and untold man hours... make 
possible complete pre-planning before actual production of turbojet 


engines, auxiliary powerplants and other power products begin, 


Miles of blueprints for new floor plans are eliminated. Instead, tech- 


nicians simply arrange scale models to arrive at the most efficient 


production layout. Then, actual plant layout is set up to agree with the 


scale layout. Advanced techniques like this are a part of planned pro- 
duction engineering at Fairchild . . . pushing efficiency up ENGINE AND AURPLane cononariey 
and costs down on major projects for all the Armed Services, AIRCHILD 


> 
FARMINGDALE ey 
AIRCRAFT DIVISION, Hagerstown, Maryland * AMERICAN HELICOPTER DIVISION 
Manhattan Beach, Calif. * GUIDED MISSILES DIVISION Wyandanch, N. Y. * 
SPEED CONTROL DIVISION, Wickliffe, Ohio * STRATOS DIVISION, Bay Shore, N. Y 
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ONE OF THE 


World’s Tallest Television Towers 


RESTS ON 50 TONS 


@ Rising high in the air, atop eastern 
Pennsylvania's Blue Mountain, is one of 
the tallest television towers in the world— 
the 1,036-foot transmission tower of Sta- 
tion WHUM-TYV, Channel 61, Reading. 

From its tapered base to approximately 
half way up—about 500 feet—the tower is 
constructed of 25-foot sections of 4-inch 
O.D. Shelby Seamless Mechanical Tubing 
—50 tons of it — fabricated by Stainless, 
Inc., North Wales, Pa. 

Higher than the famous Eiffel Tower in 
Paris, the gigantic structure tapers down 
to a remarkably small triangular steel and 
concrete base, the three supporting sec- 


<4 THE TOWER WAS ERECTED in 25-foot sections— 
each section alternately painted red and white. In an 
8-hour work day, the crew pleted ten ti 





OF SHELBY TUBING 


tions of Shelby Tubing sloping into their 
concrete anchor, which is sunk 25 feet in 
the ground. The tremendous tower coupled 
with up-to-date television procedures 
makes Station WHUM-TYV one of the 
most powerful stations in the world. 
This is the type of application in which 
Shelby Seamless Tubing excels. Produced 
to exacting standards, it provides the very 
high uniformity of strength and depend- 
ability that only seamless tubing can give. 
Shelby Seamless is available in a com- 
plete range of diameters, wall thicknesses, 
and analyses to meet the most exacting re- 
quirements. Call on our en- 
gineers. They are here to 
help you apply USS Shelby 
to your specifications. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubing Specialties ) 
COLUMBIA-SENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


SHELBY SEAMLESS MECHANICAL TUBING 


> TA Be S 


For long life under extreme conditions 
of shock, vibration, corrosion, 
humidity and temperature 


Bondi” 


type 
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HEAVY-DUTY 
ELECTRICAL CONNECTOR 


Here is the electrical connector designed 
and built for maximum performance 
under rugged operating conditions. 
Intended for use with jacketed cable 
and not requiring ground return through 
mating surfaces, this connector incorpo- 
rates sealing gaskets at all mating joints. 
W-Type Bendix* Connectors also incor- 
porate standard Scinflex resilient inserts 
in established AN contact arrangements. 


Shell components are thick-sectioned high- 
grade aluminum for maximum streagth. 
All aluminum surfaces are grey anodized 
for protection against corrosion. 

It will pay you to remember that for 
the really tough jobs, where ordinary 
electrical connectors just won't do, be sure 
to specify the W-Type Connector. Our 
sales Department will gladly furnish com- 
plete specifications and details on request. 

*REG. TRADE-MARK 


SCINTILLA 
DIVISION 


by 


AVIATION CORPORATION 


SIDNEY, NEW YORK 
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FACTORY BRANCH OFFICES 
512 West Ave., Jenkintown, Pa. © 


Export Sales: Bendix International Division, 205 East 42nd St., New York 17, N. Y 


Dayton 2, Ohio © 


117 ‘€. Provigencia Ave., Burbank, Calif. © 
Brouwer Bidg., 176 W. Wisconsin Ave., Milwaukee, Wisc ° 
8401 Cedar Springs Rd., Dallas 19, Texas 


Detroit 2, Mich, 
4 S. Main St., 


6560 Cass Ave., 
American Bidg 


Stephenson Bidg., 
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Metal Stamping 
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Eastern Tool & Mfg. Co 


experience in producing 





large quantities of precision- 

made ordnance components is 
at your service. We have complete 
manufacturing facilities and a large 


' staff of skilled engineers and craftsmen 
\ 


ee Write for more information to 


Eastern Tool & Mfg. Co. 
Belleville 9, N. J. 


atl 


Manutact¢ring for 
other manufacturers since |1910 
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romatic Drives 





Cut Costs” 


Western Contracting Corporation 
started saving money when the firm 
put a fleet of TorQMATic-equipped 
27-yard Euclid bottom-dumps to work 
at Gavins Point Dam. Company 
officials report: 


“Clutch repairs are eliminated in the 
TORQMATIC-equipped units because 
there’s no clutch pedal for drivers to 
push. Clutch life averages 90 days in 
a fleet of direct-drive trucks also work- 
ing for Western on this job. 


“Used to lose as many as 4 drive lines 
a week with drivers manually coordi- 
nating engine and drive line on the 
direct-drive units . .. never lost a drive 
line with Toromatic Drives.” 


On TorQMATic-equipped trucks, 
drivers quick-shift at full throttle — 








FIRST MATCHED UNITS 
BUILT BY ONE MANUFACTURER 


COMPACT, EFFICIENT HYDRAULIC DRIVES FOR CRANES « 


have only 3 forward speeds (instead 
of the usual 7 or 10) to handle all 
loads and grades. The converter- 
transmission team eliminates gearshift 
guess and gearbox clash. ToRQMATIC 
Drives have such an excellent operat- 
ing record on this job that the oper- 
ator intends to specify them in future 
equipment orders. 





If you’re one of the men who’s chang- 
ing the face of the earth, do it better 
and at less cost with Allison ToRQMATIC 
Drives in your units. For more infor- 
mation, ask your equipment dealer, 
manufacturer or write: 


Allison Division of General Motors 
Box 894W, Indianapolis 6, Indiana 


ALLISON TORQMATIC DRIVES 


Unbeatable Team for Maximum Operating Economy 


Reduces maintenance costs by 
absorbing shock—eliminates engine 
lugging— prolongs equipment life. 


Holds power to load ot al! times 
no clutch pedal to push—no gear- 


shift quess 


TRUCKS # 


TRACTORS 


Quick-Shifts at full throttle with 
finger-tip hydraulic control 

Only torque converter-transmission 
team designed to work as a unit and 


t by one manufacturer 


y 


Cuts driver training costs. 


4 Le 


TORQMATIC DRIVES 





* SCRAPERS * SHOVELS * DRILLING RIGS 
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how much less can airpower cost? 


With rapidly mounting pressure from business and the public for tax relief —and 
with the airpower requirements of our security program heavier than ever belore— 
what is our industry doing to lower the cost of taxpaid airpower? 

How much less should—and can—our airpower cost? 

We at Martin are daily developing dollar-and-cents answers to that explosive ques- 
tion, in every phase of design, engineering and production. 

Shown above is a sample from the record of the U.S.A.E Matador B-61 Pilotless 
Bomber, top-rated major weapon which was designed, engineered and built, from con- 
cept to acceptance, without benefit of precedent. 

Ihe stabilizer of the Matador consists of 13 parts. Shown beside it are some of the 
more than 3,000 parts which would be required to produce the stabilizer for a multi- 
engine transport by traditional methods. 

What of the Matador itselt? New Martin processes and methods are producing this 
major weapons system for a fraction of the cost-per-pound of equivalent piloted air- 
craft—and to performance specifications more exacting than most. 

Phe dollar-and-cents payoff of Martin Systems Engineering is one of the most chal- 
lenging stories in the aircraft industry today. 


You will hear more about Martin! 


MVE AA FET 8 a He) 


BALTIMORE +-MARYLANDO 
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These propeller blanks were 
forged on Cameron's 26,000 
ton multiple ram split-die 
ferrous metal forging press. 


ANOTHER LARGE 
SIZE AND INTRICATE 
SHAPE IS FORGED 

an wp) 


Pictured above are 64” aircraft propeller blanks now 
being forged from steel, rough machined and cold pressed 
at Cameron Iron Works, Houston. These forgings, free of 
inclusions and crevices, are then drawn and shaped by 
the prime contractor into propeller blades. 


You too may have the need for forgings which will result 
in improved quality products at lower manwfacturing 
costs. 


TRON WORKS. iwc 
HOUSTON. TEXAS 


Write today for further information. 
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PAN 11 ot Dm ot @) 4 @ ob. Va 
is our most important = u sha | 


Business! ! 


LORAL has delivered annually 


many millions of dollars worth of 


ELECTRONIC and ELECTRO-MECHANICAL 
MILITARY EQUIPMENT™ 


designed, developed, manufactured 


Hh htne. J 





xx e e on the Sa/ Including : 
® AIRBORNE NAVIGATIONAL EQUIPMENT 


# COMMUNICATION SYSTEMS 


a RADAR EQUIPMENT 
"4 ® TEST EQUIPMENT 


e on the Fl) / 


@write Dept. O-954 for Facilities Brochure 


LORAL ELECTRONICS CORPORATION 


794 EAST 140th STREET NEW YORK 54, N 
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Brass Smokeless Powder Civilian Manhours 
600 Ibs. 300 Ibs. rs. 


TNT 
500 Ibs. 
privileges as free men and women. 

Skill and speed in our work keep freedom a part- 
time job... enables us to enjoy a richer spiritual and 
material life. But even if freedom were a full-time ‘ob, 
it would be well worth the effort as millions of en- 
slaved people would testify ... if they could. 


Above figures are given with due regard to security. 


$2800.00 An Hour and worth every penny of it! Even 
though the cost of freedom might seem stagyering in 
terms of a single howitzer barrage—in terms of civilian 
effort, our freedom is the biggest bargain in the history 
of mankind. On an average we work less than two 
hours a day to pay the cost of defending our rights and 


AMERICAN MACHINE & FOUNDRY COMPANY 
Executive Offices, 261 Madison Avenue, New York 16, N. Y. (f} 
AMF does it better—automatically! 


CREATORS AND PRODUCERS OF ELECTRONIC AND MECHANICAL EQUIPMENT FOR THE ARMED SERVICES: Radar antennae systems * automatic 
loaders for Army and Navy weapons * elevation and azimuth mechanisms * cooling fans for Army tanks * airplane parts * mobile ovens * electronic 
training devices * naval ordnance * rolled and welded steel products * shell components * silver-zinc batteries * special military projects. 
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Carrier Based Jets to have 
Radar Guided Missiles 


IN PRODUCTION 


NAVY’S AIR-TO-AIR SPARROW 1 


THE STORY BEHIND THE STORY 


a On May 12, newspapers from coast to 
coast carried headlines like the ones 
above, announcing the Navy’s newest 
weapon of defense—Sparrow I—and the 
beginning of volume production for 
operational use in the fleets. 

® Ahead of these headlines were 7 years of 
intensive cooperative effort shared by the 
Navy’s Bureau of Aeronautics and Sperry. 


w Originally designated project HOT 
SHOT, Sparrow began back in 1947 
when the Bureau of Aeronautics assigned 
to Sperry the full responsibility of creat- 
ing an entirely new air-to-air missile 
system. It had to be light and compact 

so multiple units could be carried by 
fighter-type jets. It had to be deadly ac- 
curate — capable of outmaneuvering the 
swiftest bombers an enemy could pro- 
duce. And it had to be practical—suitable 
for large-scale production. 


~ ee 


a The rocket-powered, radar-guided 
Sparrow I, coming off the production 
lines here and at the new Sperry Farragut 
plant in Bristol, Tennessee, meets these 


requirements—and more. It embodies the 


proved features of more than 100 differ 


ent missiles designed, constructed and 


tested during a 7-year period — and the 
finest brains of an organization that has 
devoted more than 40 years creating and 
manufacturing automatic flight control 


and fire control systems. 


sPrARY GYROSCOPE COMPANY 
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more and more service shipments (| / 
go WIREBOUND _. 


An ever increasing number of suppliers are taking 
advantage of improved Military and Federal 
specifications so that they may obtain the benefits 

of Wirebound containers for Armed Service shipments. 
They've found Wirebound box manufacturers well 
qualified to supply containers that meet government 
requirements for parts, equipment, over-packs, food 
and hundreds of other uses. Wirebound plants 
throughout the country are up-to-date on Armed 
Service shipping specifications and have the experience, 
technical know-how and testing facilities to produce 
the best container for each use. Why not check with 
your Wirebound supplier or write for full information! 





Wirebound Box Manufacturers Asseciation 
Room 1163, 327 South LaSalle Street, Chicago 4, Illinois 
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STEERING AND BRAKING 


sets new standards | 
of driving ease 
and safety 


Bendix” * \ow pedal 


POWER brake 


Specified by more car manu- 
facturers than any other make, 
Bendix Low Pedal Power 
Brake makes possible quick, 
sure stops by merely pivoting 
the foot from stop-and-go con- 
trols. No need to lift the foot 
and exert leg power to bring 
the car to a stop. Result—more 
driving comfort, less fatigue 
and greater safety! 


POWER Steering 


Because Bendix Power Steer- 
ing is of the linkage type, ve- 
hicle manufacturers find it es- 
pecially adaptable for produc- 
tion line installation, without 
extensive engineering changes 
Manufacturers can now meet 
the increasing demand for 
power steering more efficiently 
and more economically with 
Bendix Power Steering. 








Brondix” WYDROVAC* 


POWER brake 


With over four million in use, 
the Bendix Hydrovac is by 
all odds the world’s most 
widely used power brake for 
commercial vehicles. This 
overwhelming preference for 
Hydrovac is a result of sound 
€ ngineering design, excep- 
tional performance, low orig- 
inal cost and minimum serv- 


ice upkeep. - 


ig at can a 


“Grndix” KiR-PAK* 
POWER brake 


With one simple compact unit, 
Bendix Air-Pak combines all 
of the well proven advantages 
of hydraulic brak 
with an air brake system. An 
important advantage of Air- 
Pak is that brakes can be ap- 
plied by foot power alone 
when braking is required be- 


actuation 


fore air pressure builds up or 
if it should fail for any reason 


*REG. U.S. PAT. OFF 








Bendix 
Products 
Division 








CHIRYSIIIR AWR MEW? 


HAS THE BEST ANSWER FOR YOU! 













FOR CONVENTIONAL 
WINDOWS 





Room Air Conditioners 








a 


: Packaged” Air-Cooled , 
Water Chilling System Ai Coaditieners—2.30nd S48 Evaporative Condenser 


DP FR 
¢ F 














Cooling Tower Compressor, 3 to 125 H.P. r Handling Unit 














Many factors affect the wise choice of air \ LIVE IN THE / 
conditioning. First cost, operating cost, space available, Comfort Zone 


individual control, required building alteration and 


maintenance are all important factors. 


That’s where Chrysler Airtemp comes in! Because of a COMPLETE line, 





we can be certain you get the BEST answer to your problem. 


Through a wholly-owned subsidiary, Airtemp 


Ciiseveion Ciel on ae ah pm CHRYSLER AIRTEM p 


you in touch with a reputable contractor 
HEATING @ AIR CONDITIONING 


FOR HOMES, BUSINESS, INDUSTRY 
survey your needs and see that the correct AIRTEMP DIVISION, CHRYSLER CORPORATION 


Chrysler Airtemp equipment is applied. DAYTON 1, OHIO 


or consulting engineer in your area, who can 
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“MAGNETIC MATERIALS CATALOG” 
Write for your copy 


Contains handy data on various types of 
Alnico Magnets, partial lists of stock 
items, and information on other perma- 
nent magnet materials. Also includes 
valuable technical data on Arnold tape- 
wound cores, powder cores, and types 
“C” and “E” split cores in various tape 
gauges and core sizes. 


ADDRESS DEPT. 0-9 


September-October 1954 


“OFF-THE-SHELF” ITEMS or 
SPECIAL SHAPES to suit your needs 


Magnets of sintered Alnico offer endless opportunities to designers 
who need their useful combination of self-contained power and small 
bulk. A wide range of sintered Alnico shapes are carried in stock 
for quick shipment. Special shapes to meet an individual design 
need can be developed, where the quantity required is large enough 
to justify the tooling costs. Arnold sintered permanent magnets 
are fully quality-controlled and accurately held to specified toler- 


ances. @ We'll welcome your inquiries. 


a + 
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Ai Important . lame 


THIS RESPECTED FACILITY 
Has Consistently Served the 
ARMY ¢- AIR FORCE - NAVY 


Highly skilled technicians, ‘extensive 
engineering and chemical laboratories 
and over 350,000 square feet of plant 
capacity combine to make Borg a de- 
pendable supplier wherever precision 


ello Ml olgelelt allen Mel sag _tel ls _tem 


Electrically Wound Automotive 
Clocks and Time Instruments 
Mechanical Time Fuzes 

Fuze Timing and Regulating Equipment 
Aircraft Instrurments 

Precision MultizTurn Potentiometers 
Custom-Built Electronic Equipment 
Frequency Standards 

Deep Pile Fabrics 


THE GEORGE W. BORG CORPORATION © obetavan, wisconsin 


PLANTS: Delavan, Wisconsin; Chicago, Illinois; Janesville, Wisconsin; Jefferson, Wisconsin 
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V&O AUTOMATION 


is a military tradition 


The first V & O machines were designed be- 
cause industry needed presses that could operate 
automated tooling. This was away back in 1893. 
Since then V & O automated equipment has 
speeded ordnance production through three 
major wars and plenty of other military troubles. 
It is doing so today. V & O automation has 
become a military tradition. 

The V & O shell trimming, thread rolling, 
knurling and beading machine is an example. 
Earlier versions were used in World War I. It 


The V & © Shell Trimmer, o 
traditional ordnance machine, 
offers improved models for the 


needs for today, 


fully came into its own during World War II. 
Improved models are being sold right now 
wherever ordnance men want to thread, bead, 
trim, knurl or curl thin sections. Metals up to 
0.140 inch thick can be trimmed. The machine 
is sturdy, high precision, easy to operate. 

Security forbids us to reveal most of the high 
precision highly automated ordnance equipment 
we are making. But if you want automation 
that “has more than it takes” then just knock 
on our door. 


V & O established the tradition of the use of auto- 


mation for the production of ordnance parts. 








— 





THE V&O PRESS COMPANY 
DIVISION of EMHART mFc.co. HUDSON, NEW YORK 


BUILDERS OF PRECISION POWER 3 4 PRESSES AND FEEDS SINCE 1889 
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PRODUCTS 

and FACILITIES 
Serving Many 
Industries 


Pressed Steel Car Company offers a broad range of products and serv- 
ices available to industry throughout the world. Alert to new processes 
and technological advances, Pressed Steel Car Company throughout 
the years has maintained a reputation for more efficient, higher quality 


products. 


ALL OUTSTANDING PERFORMERS —these products range from...... 


e Locomotives and trackwork to cookware 
e Agricultural and farm machines to milk cans 
e Railroad and industrial cars to oii pumping machinery 
e Engine lathes and conduit fittings to steel tanks 


e Power plants to celluiar laminated containers and shelters 


New York 
Chicago 


Los Angeles 
Honolulu 


Products te Serve industry... Farm... and Home * dustrial! Railway Cars for agriculture, mining, construction, 
factory and mill service + Permanent and Portable industrial Railway Track Equipment + Locomotives for mainline switching and all indus- London 
trial railway service + Clay, Brick and Tile Machinery * Railway inspection and Gang Cars + Weed Burners + Unistrut Metal Framing Mexico City 
Hydraulic Pumping Units + Precision Deep Well Plunger Pumps * Steel Sucker Rods + Engine Lathes + Aircraft Landing Gear Shock a 
Struts Precision Gears & Gear Mechanisms + Dairy Cans & Equipment + Self-Closing Receptacles + Permanent Cookware + Farm Manila 
* Alloy Stee! Containers + Oil Storage Tanks * Rendering and Softening Tanks + Agitators + Smoke 
* Coal and Ash Hoppers + tock Muts & Bushings + Couplings & Connectors + Fittings & Electrical San Juan 


PRESSED STEEL CAR CO., INC. scat * 
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WORLD'S LARGEST | 
Horizontal Steel EXTRUSION PRESS | ‘ 


pete ald | bee ~~ 


~ 


BO =— 


Joint U.S.A.F. Air Materiel Command — Curtiss-Wright 
Development Designed to Speed U.S. Industrial Production 


Completed on schedule after four years of inten- at the service of American industry. Design and 


sive teamwork development, the world’s largest 
horizontal steel extrusion press is now being in- 
stalled at the Metals Processing Division of Curtiss- 
Wright at Buffalo, N. Y. 

This 12,000-ton press, designed and built by the 
Loewy Construction Company, is capable cf ex- 
truding 9,000 Ib. billets to 40 foot lengths. It can 
handle steels, titanium, or non-ferrous alloys, and 
is supported by full supplementary processing 
equipment and a die shop — plus a staff of experi- 
enced metallurgists and product design engineers. 

Created as part of the government’s defense pro- 
gram, this giant press will, by January 1, 1955, be 


industrial engineers are invited to consult with 
Curtiss-Wright on availability of this new tool in 
solving problems and advancing production goals 
beyond the capacities of conventional equipment. 


JOIN THE U.S. AIR FORCE 


Investigate Career Opportunities 
At Your Nearest Recruiting Office 


CURTISS-WRIGHT 


CORPORATION * WOOD-RIDGE, N. J. 
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MATERIALS-HANDLING NEWS 





* Panel Discussions by Bassick, World’s Largest Manufacturer of Casters and Floor Protection Equipment 


~ 








Bigger swivel bearing area 
keeps heavy loads steady 


Dripping grease harms floors, 
boosts your maintenance costs 


>. * 


~ 





Sights like this can be a thing of the past 
in your plant, now that Bassick has per- 
fected its new “3D” caster — no Drip, no 
Dirt, no Drag. Floor surfaces and rubber 
wheel treads are safe from damage by leak- 
ing lubricant because exclusive Bassick 
design features seal in grease, seal out dirt 
or other foreign matter. Write for new cata- 
log sheet 3D99-53. 


304 











Reduces raceway wear, gives 
longer life, easier swiveling 


Important in caster design is the 
diameter of the main swivel bearing 
and balls. 

The larger this area, the greater the 
safety factor with proportionately less 
wear and tear on the caster. Avoid 
premature caster failure by specifying 
Bassick’s — all have extra-quality 
design features. The Bassick series 
“99” quality, double ball bearing cast- 
ers have a main swivel bearing diame- 
ter at least 1% inch greater than the 
wheel tread width — for easier swiv- 
eling and more-for-the-money service. 

Compare these dimensions with the 
casters you now use. Your best bet in 
the long run is Bassick’s — they roll 
and swivel easier and last longer under 
hard service. 





File test shows extra hardness 
of Bassick swivel bearing parts 


If file bites into raceway surfaces of 
casters you now use, better think about 
buying Bassick. Double ball bearing 
swivel parts of all Bassick cold-formed 
steel casters are full case-hardened to 
15N90 Rockwell. They'll pass your test 
with flying colors, pay off for you in 
extra years of wear. 












U. S. Army Photograph 


This striking photo does more than 
compress history into a single vivid shot 
of old and new crossing paths in the 
Orient. 

For the lumbering ox-cart with its tre- 
mendous wooden wheels isn’t much more 
out of date than some materials-handling 
systems we've seen in use today. Old- 
style, inadequate casters are about as far 
behind Bassick’s new 16” ‘‘Floating- 
Hub” caster (below) for 20-mph service, 
for example, as the ox-cart is behind the 
airplane. 

The safest way to protect cargoes sus- 
ceptible to shock 
damage during 
transport is 
through use of 
Bassick’s “Float- 
ing-Hub” shock 
absorbing cast- 
ers and wheels. 
Write for new 
“Floating - Hub” 
catalog FH-S53. 





New 20-mph caster. 


Modernize with Bassick 


Your Bassick industrial distributor is 
the man to see for facts and figures on the 
most up-to-date line of shock-absorbing 
and conventional casters. Or you can 
write to Bassick direct. 


THE BassiIck 
COMPANY 
Bridgeport 2, Conn. 
In Canada: 
Belleville, Ont. 


Bassick 


A DIVISION OF 








MAKING MORE KINDS OF CASTERS | AKING CASTERS DO MORE 


75 YEARS OF CASTER LEADERSHIP 
ORDNANCE 





CONQUERING the Time Barrier 
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IT WORKS WONDERS IN MATERIALS HANDLING- 
300 to 400% increase in efficiency 
75% decrease in handling costs 


One Truck-Mounted 
Dempster-Dumpster Handles Scores 
of Containers... All Designs... All Sizes 


With the Dempster-Dumpster System, one truck- 
mounted Dempster-Dumpster accomplishes more 
than several conventional dump trucks. You 
eliminate trucks standing idle. You eliminate 
re-handling of materials. You eliminate loading 
crews. You increase efficiency, sanitation and 
good plantkeeping with this Dempster-Dumpster 
System—the lowest cost method of bulk materials 
handling ever devised. 


It’s like having one truck with scores of bodies. 
One truck-mounted Dempster-Dumpster serves 
scores of detachable containers. These containers 
range from 2 to 21 cu. yds. capacity for use with 
recommended type Dempster-Dumpsters. Each 
container is designed to suit the materials to be 


Representatives in principal 
cities throughout the United 
States, Canada and foreign 
countries. There's one near 
by to serve you promptly. 


handled—be they solids, liquids, dust, bulky, 
light or heavy. You simply place these containers 
at convenient materials accumulation points out- 
side or inside buildings. As each is loaded, it is 
picked up, hauled and dumped (or load set down 
intact). Entire operation is handled by hydraulic 
controls in cab by only one man, the driver. 

The list of manufacturers using the ]empster- 
Dumpster equipment reads like the “Who’s Who 
Among the Nation’s Leading Manufacturers”. 
We mention this simply to point out that dozens 
of the nation’s oldest and most successful firms 
use the Dempster-Dumpster System because of 
its efficiency and tremendous savings. Write to 
us now for complete information. Manufac- 
tured exclusively by Dempster Brothers, Inc. 


DEMPSTER BROTHERS, 994 Shea Bldg., Knoxville 17, Tennessee 
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2 Note the thorough weed control under and around this secu- 
@ rity fence and power substation. 








1 “Telvar" W has extra-long residual action. Track on right was treated in April; photo- 
@ graph was taken in August. Ideal for sidings, around loading docks, etc. 


3 Fire hazards are reduced around oil storages and pipelines 
© from thorough, long-term weed control with ‘‘Telvar” W. 


Kill weeds with Du Pont “Telvar”’ W 


Weed Killer 


—long residual action lasts all season 


| 5 peat a new, low-cost way to solve your weed 
- control problems. Just one application of ‘“Tel- 
var’ W can get rid of unwanted vegetation for a full 
growing season or longer. This powerful weed killer 
works through the roots . . . and remains in the 
ground to prevent regrowth. ‘“Telvar’” W keeps stor- 
age and working areas clear, neat and accessible . . . 
kills vegetation that may cause a fire hazard or a 
cover for vermin. 


SAVES MONEY, TIME AND WORK .. . One spray 
usually does the job . . . repeat applications are 
seldom necessary. No bulky chemicals to handle or 
store. Just 1 to 14% pounds per 1000 square feet 
(40 to 60 pounds per acre) will do the job. 


GUID TELVAR W 


TRADE -MARK 
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weed killer for low-cost weed control 


BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY 


September-October 1954 


EASY TO USE... .““Telvar”’ W is a wettable powder, 
ready to mix with water; can be applied by machine 
equipment or ordinary knapsack sprayer. It doesn’t 
corrode metals, is non-flammable, has unusually low 
toxicity and it is non-volatile. 


IF YOU DON’T HAVE EQUIPMENT to apply ““Telvar” 
W, a custom sprayer will do the job for you. In fact, 
you may want to take advantage of his year-round 
service. 
On all chemicals always follow directions for appli- 
cation. Where warning or caution statements on the 


use of the product are given, read them carefully 


MAIL THIS COUPON FOR FREE BOOKLET 




















| E. I. du Pont de Nemours & Co. (Inc.) | 

Grasselli Chemicals Department, Rm. 4026 | 
| Wilmington, Delaware | 
| ) Please send me your booklet describing low-cost weed control | 

with “Telvar” W. © Send me the name of my nearest supplier | 
| Give me the name of a near-by custom sprayer. j 
Name | 
| Firm 
Position | 
| Address — . — | 
| City ~ | 
RNS 8 2 RII EEA TI STI? SGT Ti 











NOMINATION for MEMBERSHIP 


in 


Do Gmemcan Ordnance Gssocusthon 


DL national society of American 
citizens dedicated to the advancement 
of industrial preparedness through the 


diffusion of Armament knowledge 


To: Tue SECRETARY 
AMERICAN ORDNANCE ASSOCIATION 


Mitts Burtpinc, Wasuincton 6, D.C. 


ee Se -—s 


(Please print name of nomine 





for membership in the Association, 


(Street address) (City, Zone, State 


and enclose annual dues: |_| $4.00 for one year, or {_] $10.00 for three years. 
(Please check one) 





Name of Nominating Member 














Surprise attack? Not with this vigilant hearing 
aid to search out the enemy, furnish data to 
compute distance, height and speed—sound 
an early warning. 

Crosley is developing, designing, building and 
testing complete radar systems for airborne, 
shipboard and ground stations—all vigilant 
hearing aids for long range listening. 

And in Crosley’s flexible engineering and 
manufacturing facilities, Military demands 
meet quick response—prompt deliveries. 
“Right and On Time”, an illustrated brochure 
describing Crosley facilities for Military 
production, is available to Procurement 
Agencies and defense contractors. Be sure to 
write for your copy today, on your business 
letterhead, 


CROSLEY 


GOVERNMENT PRODUCTS 
DIVISION oF AVEO 


MANUFACTURING CORPORATION 
CINCINNATI 15, OHIO 








ENGINEERS: Constant expansion of long-range research and development 
defense contracts in electronics, electro-mechanical devices and fire control 
systems increases opportunities for highly skilled engineers. Contact our 
Director of Engineering. 


September-October 1954 
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HOW TO TAP THE BRAIN 
of a piece of metal 


OE rem anty mG 
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In making computers, such information as mathematical functions can 
be stored in a precision-cut cam, thus allowing its follower to be displaced 
in accurate reply to the input position of the cam. Ford Instrument Com- 
pany designs and makes cams of all sizes and shapes to achieve these 
results. To manufacture such cams with the precision demanded, the FF 
engineers of Ford Instrument have devised remarkable automatic ma- 
chines which, by following a carefully plotted ink line on a roll of paper, 
cut the exact shape into the metal. Then, careful point-by-point checks, 
sometimes as many as 2000 measurements, insure finest accuracy. 

If you have a cam problem—call on Ford Instrument Company. 


scsrogcseynmeremetcennce Ws] FORD INSTRUMENT COMPANY 


engineers a challenge. If you can qualify, there may be 


@ spot for you in automatic control development at Ford. 
Els Eel tethene cheer Beedle or $0 eepencitan. DIVISION OF THE SPERRY CORPORATION 
State your preference. 31-10 Thomson Avenue, Long Island City 1, N. Y. 
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Plating output per tank doubled—at a saving 


‘Mr. Cost Cutter’ shows how 
plant gains big chromium plating 
production advantage by easy change 


High quality toasters and waffle irons tell a 
startling story of chromium plating improve- 
ment. When using the ordinary chromium 
plating solution, this well known appliance- 
producer’s power costs were 0.20¢ per sq. ft. of 
plated surface. 


United Chromium then pointed out the ad- 
vantages of working with the Unichrome 
SRHS Chromium Bath —a self regulating high 
speed solution. The bath was installed — and 
results proved the point. 





With SRHS chromium plating, power came 
to only 0.08¢ per sq. ft. plated—a 60% reduction 
in cost. 


But even more important—with this faster 
process that uses less power, one tank deliv- 
ered more work than two tanks with the ordi- 
nary solution! In short,a big production advan- 
tage was gained with no increase in equipment, 
and with a power saving to boot. 





MORE WAYS UNITED CHROMIUM HELPS TO SAVE ON COATING OF METALS 


Heating coil economy 

At one installation, a Unichrome 
Tantalum Heating Coil had al- 
ready given 4 years of service 
when inspected — and was found 
still good as the day first installed. 
While initially costing more than 
lead such a coil pays for itself 
quickly by eliminating downtime. 


More nickel output 

One supplier operated a Uni- 
chrome Nickel Plating Bath 
alongside another type. Even 
though in a smaller tank, Uni- 
chrome Nickel produced more 
work — because it needed less 
time out for purification treat- 
ment. (Itnow occupies both tanks.) 


Nickel polishing slashed 

So smooth were the deposits ob- 
tained with Unichrome Pyrophos- 
phate Copper Plating that one 
automotive supplier was able to 
eliminate almost all polishing of 
the subsequent nickel plate—thus 
saving the time of six buffers for 
other work. 


eeeeeeeeeeeeeeeeeeeee# 
Seeeeeeeeeeeeeeeeeeee 


To finish it better and SAVE 
call in “The Unichrome Man”’ 


United Chromium offers you the advantages of: (1) 25 years of 
specialized experience in metal finishing; (2) Wide experience 
in both organic and plated finishes; (3) A diversified line of 
products for decorative and functional finishing — including 
plating processes and equipment, protective coatings, chemical 
conversion coatings for zinc; (4) Thinking geared to cost-cut- 
ting, product-improving possibilities. 

We'd welcome an opportunity to help you “Finish it better 
AND SAVE.” 





Trade Mork 


UNITED CHROMIUM, INCORPORATED 


100 East 42nd St., New York 17, WN. Y. 


Waterbury 20, Conn. * Detroit 20, Mich. + Chicago 4, Ill. * Los Angeles 13, Calif. in Canada: United Chromium Limited, Toronto, Ont. 
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TYPE ()-() CRASH TRUCK )).\i\ JANITROL LIQUID HEATER (ll 


f ~O 


WINTERIZATION TO 05 BELOW ZERO 


It takes just fifteen minutes for two men to install and connect, or disconnect and 
remove the Janitrol Liquid Heater equipped “winterization kit” in the Air Forces 
new Type 0-6 Cardox Crash Truck. 

Cardox engineers took full advantage of Janitrol unit design accessibility . . . added 
a coolant pump, hand bypass pump, electrical over-ride connections, and an aluminum 
channel-iron skid base to come up with the ultimate in changeover speed. Just six 
quick-disconnect couplings tie coolant flow—electric supply—and fuel supply to 
the permanently installed winterization system within the truck. Operating controls 


are installed in the truck cab. 


The Janitrol heater provides 90,000 
Biu/br for engine block, engine pan, bat- 
tery box, radiator, cab and body, defrost- 
ing, a motor generator set, and the Cardox 
pressure vessel heating. Complete insur- 
ance against winter operating failures 
caused by freeze-ups! 

Look into Janitrol Liquid Heater.’ long 
record of dependability under all condi- 
tions—and you'll specify “Janitrol” for 
vehicle beat wherever and whenever 





needed. 


am 


— %, ig o . « 
HEAT WHEREVER YOU WANT IT he 


: = 
‘Se - AIRCRAFT-AUTOMOTIVE DIVISION, SURFACE COMBUSTION CORP., COLUMBUS 16, OHIO 
DISTRICT ENGINEERING OFFICES: NEW YORK, 225 BROADWAY: WASHINGTON, D. C., 4650 EAST-WEST HIGHWAY; KANSAS CITY, 


2201 GRAND AVE.; FORT WORTH, 2509 BERRY ST.; HOLLYWOOD, CALIF., 7046 HOLLYWOOD BLVD.; COLUMBUS, OHIO, 400 DUBLIN AVE. 
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A MAJOR ORDNANCE DEVELOPMENT FOR THE DEFENSE OF OUR NATION 


s 


| 
i \ 
. 8 


’ 
KWIKSET DEFENSE PRODUCTS 


Anaheim, California 





— 





from 


DRAWING BOARD 


to 


FINISHED PRODUCT 


under one roof! 


SERVO 
ANALYSIS 
NETWORK 





ANGULAR 
POSITION 
TRANSMITTER 


POTENTIOMETERS 
“precision linear 
and non-linear 


GUN 
DIRECTOR— | 
being optically i 
aligned. L 





Serving the Armed Forces and Industry in the research, 

evelopment, design and manufacture of electronic, elec- 
trical, electromechanical and mechanical devices — DAY- 
STROM INSTRUMENT has a full range of up-to-date 
equipment for production from raw materials to finished 
assemblies and systems. Under one roof their 350,000 sq. 
ft. plant has facilities available to meet every nee for 
internal, external, surface and centerless grinding; low to 
high precision turning; jig boring and milling; welding, 
heat treating an inishing; spur and helical gear shaping; 
hobbing and shaving; straight and spiral hevel gearing; 
test and inspection, facilities and know-how for the entire 


range of production. 


Division of Daystrom, Incorporated 


DAYSTROM. INSTRUMENT 


ARCHBALD, PENNSYLVANIA 


AFFILIATES: 
American Type Founders, Elizabeth, N. J 
Daystrom Furniture Div., Olean, N.Y. 


Daystrom Electric Corporation 


Poughkeepsie, N.Y. 








Cork-and-Rubber 
Gasket Materials 


Armstrong manufactures cork-and-rubber 
gasket materials made to meet each class 
of the principal government specifications 
covering cork-and-rubber gasket materials. 


Specification 
MIL-G-6183 
Type I Soft..... 
Type I Medium. 
Type I Firm 
MIL-T-6841 


Type II Soft 

Type Il Medium 

Type I Firm 
MIL-G-6747 . 
Write for samples and 24-page gasket design 
manual. 


ARMSTRONG CORK COMPANY 


2905 Arch St., Lancaster, Pennsylvania 





Fuller Gun Brushes 
On Active Duty 


We are proud to be serving our 
Armed Forces with gun brushes. These 
brushes usually are available for an 
extra tour of duty because of their 
unique Fullergript construction. In 
this construction a tripled mass of 
brush material is loop-anchored inside 
a rigid metal backbone to provide a : 


far denser brushing surface and extra 


long brush life. a 
INDUSTRIAL Faller DIVISION 


3585 MAIN STREET = HARTFORD 2, CONNECTICUT 
Power driven brushes, Factory & Institutional cleaning tools, Waxes & Detergents 
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gx LOWER COSTS 


yjse the BALL with the 
ARMORED HEART“ 


# It's ADAPTABLE to many 
pplications. 


# lt’s PRECISION MADE 
and held to tolerances of 
.0001 inches. 


# It’s DEPENDABLE and 
under 


the most demanding 
conditions. 


# W's PERFECTLY PACK- 
AGED to prevent loss and 
contamination in shipment 
or storage. 


IT'S A THRIFTY HABIT TO ASK 
FOR ABBOTT ... the Ball with the Armored Heart. 





* Only Abbott makes the Ball with 
the Armored Heart—the carbon 














BALL COMPANY 
Hartford 10, Conn 


THE ABBOTT 
70 Railroad Place 


moisture 
is a 
menace 


Excessive humidity causes corro- 
sion, fogging, fungus growth, and 
loss of dielectric strength. 


DriAire’s knowledge and experi- 
ence in the proper application of 
dehydration could well offer the 
solution to your problems. 


DriAire dehydrators and humid- 
ity indicators are available in 
many sizes and types. Your in- 
quiries are invited. 


DriAire 


INCORPORATED 
SOUTH NORWALK, CONNECTICUT 


LRIAS. 


GOVERNMENT 


FINISH SPECIFICATIONS 


and the Parker Products 
which meet them 


This list contains specifications most frequently 
called for, and some of the Parker Products which 
meet them. There are Parker Products to meet 
almost every one of the less frequently used 
government ifications also. A letter or tele- 
phone call to Parker, Detroit, will secure specific 
information on products to meet government 
specifications not listed here. 


SPECIFICATION PARKER PRODUCTS 


JAN-C-490 (Replaces AXS-1245) 
Bonderite 100, 160, 170, 180 


Parco Cleaners 341, 350, 371 
Parco Cleaners 250, 260 
Parco Cleaners 210, 220 
Parco Cleaners 100, 101, 110 
MIL-10578 (Formerly U.S.A. 3-213) 
Type | (Wash-off) Parco Cleaner 250 
Type Il (Wipe-off) Parco Cleaner 260 
MIL-C-5541 (Formerly 
AN-C-170) Bonderite 710 (chemical 
film for aluminum and its 
alloys) 
MIL-C-12968 (ORD) (Supersedes in port U.S.A 
57-0-2) 
Type A—(Formerly U.S.A. 57-0-2, Type |, Class 
A & Al)... .Parco Powder, Parco Lubrite 1 & 2 
Type B 
Class 1 (Formerly U. S. A. 57-0-2, Type Ul, 
Parco Compound 
Parco Compound plus Endurion 
MiL-C-16232 (BuORD) 
Parco Lubrite 1 & 2 
Parco Compound 
PA-PD-191 
Grade | Bonderite 32, 34, 100, 
160, 170, 180 
Grade ll 
Parco Cleaners 341, 350, 371 
Parco Cleaners 250, 260 
Parco Cleaners 210, 220 
Parco Cleaners 100, 101, 110 
Bonderite 32, 34, 100, 
160, 170, 180 
U.S.A. 57-0-2 [See also MiL-C-12968 (ORD)] 


Type ll 


Class A & Al Parco Lubrite 1 & 2 


Parco Powder—Parco Compound 
Bonderite 100, 160, 170 
180 


For information regarding these or other 
specifications, write 


PARKER 


RUST PROOF COMPANY 


2165 E. Milwaukee Ave., Detroit 11, Mich. 
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Cleaner 





NEW 


.. it’s NEW Oakite Composition No. 161 
specially designed for washing aluminum 


Long-lasting and safe 


... good for steel, other metals 


Here's your best answer for curbing foam in your 
power washers. Oakite Composition No. 161, specially 
designed for washing aluminum, removes all oils, iden- 
tification inks, ordinary ~shop soils with great speed 
and efficiency. Yet Oakite Composition No. 161 will 
not foam even when used at high pressures. 

Oakite Composition No. 161 is a SAFE cleaner. It's 
scientifically inhibited against attack on aluminum 
surfaces. It dissolves readily. Rinses freely. 


OAKITE 


$#a08 ware 466 w 8 Oot GFP 




















Oakite Composition No. 161 is also highly recom- 
mended for cleaning steel and other metals in high 
pressure spray-washing machines. 

Try Oakite Composition No. 161 for improving 
metal-finishing results, fewer rejects, lower production 
costs. Complete details gladly mailed free on request. 
Ask for Special Service Reporr—B3201. Oakite 
Products, Inc., 14F Rector Street, New York 6, N. Y. 


Technical Service Representatives Located in 
Principal Cities of United States and Canada 
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WE BELIEVE THAT A STRONG AMERICA IS A PEACEFUL AMERICA 


MASON & HANGER COMPANY 
SILAS MASON COMPANY 


ENGINEERS 
and 
CONTRACTORS 





Builders and Operators of 
Ordnance Facilities 


OFFICES: 
500 Fifth Avenue Shreveport Lexington 
New York Louisiana Kentucky 















FOR EVERY IMPORTANT 
LOCK-PIN PROBLEM 


a + FIRST CHOICE OF LEADING ENGINEERS 


SELF- LOCKING PINS FOR SPEED — ECONOMY — RELIABILITY! 
QUICK-RELEASE 
\f 


FOR BLIND OR OPEN APPLICATIONS! 


There is a PIP pin for every purpose and requirement where For increased speed of assembly, servicing, wider design ac- 
quick-release and positive self-locking safety is specified. PIP ceptance and economy—specify PIP self-locking, quick-release 
pins operate on a patented push-to-insert, pull-to-remove prin- pins. Available in most diameters and lengths to usual bolt 
ciple which eliminates all need for nuts, bolts, cotter pins, standards or manufactured to your specifications. Illustrated 
other separate retaining items or assembly tools. details of PIP pins will be sent on request. 


OK aceystad part ry industrial, military ond aincnagt dosigus- Write for complete details -TODAY! 


AviATION DEVELOPMENTS nc. Goa 210 SOUTH VICTORY BLVD. » BURBANK, CALIFORNIA 


AVIATION DEVELOPMENTS (CANADA), LTD TORONTO * AVIATION DEVELOPMENTS, LTD.. LONDON, ENGLAND 
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Pyle-National 
Electrical 


Connectors 


a military standard for 14 years 


With up-to-date facilities to meet the most exacting 
military specifications, The Pyle-National Company is 
currently producing rugged, water-tight pin & socket 
and coaxial combination connectors (2 to 92-pole) for 
the armed services. 


Let our experienced engineering staff and our manu- 
facturing ‘know how” solve your connector problems. 


Please direct inquiries to: Manager of Special 
Products, 1334 N. Kostner Ave., Chicago 5], Ill. 


* Experienced engineering staff 
* Excellent testing facilities 

* Modern quality control 

* Up-to-date factory operations 


THE PYLE-NATIONAL COMPANY 


CHICAGO 


INCE 1897 
LIGHTING EQUIPMENT 


CONDUIT FITTINGS 


‘HOW YOU SAVE... 


Getting Drier Compressed Air 


@ You get lower costs and fewer troubles in the use of all 
air-operated machines, in paint spraying, in air cleaning or 
sand blasting, and lower maintenance and repair costs for all 
pneumatic tools. 

The NIAGARA AERO AFTER COOLER assures these 
benefits because it cools compressed air or gas below the 
temperature of the surrounding atmosphere so there can be 
no further condensation in air lines. 

Direct saving ot cooling water saves you the price of the 
Niagara Aero After Cooler in less than two years. 


Write for Bulletin No. 98 


NIAGARA BLOWER COMPANY 
Dept. O, 405 Lexington Ave., New York 17, N.Y. 








SELECTROL 
Weighs, 
Classifies, 
and Sorts 


At a speed of 100 units per 

minute, SELECTROL sorts 

products into three groups: under-weight, over-weight, and cor- 
rect weight. Correct weights proceed to the next operation. 
Over-weights and under-weights are diverted for correction. 
Widely used in civilian industry for precision checkweighing 
and inspection by weight, SELECTROL is ideally suited to 
arsenal use as well. SELECTROL checkweighs 20-millimeter 
loaded shells, artillery shell primers, and rocket powder. Model 
1200-ER comes with explosion-resistant housings—meets NEMA 
Class Il requirements. Write for details. 


lack Weiglnt 


Better quality control Zoales 


Better cost control 


THE EXACT WEIGHT SCALE COMPANY 


900 W. Fifth Avenue, Columbus 8, Ohio 
2920 Bloor St., W., Toronto 18, Canada 
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Air Force Photo 


Know your battle station! 





Our fighter pilots have a definite defense job, 
and they know how to handle it. The thousands 
of other Air Force personnel who “keep ‘em 
flying” are also thoroughly trained in their spe- 
cific defense duties. 


Probably you—and most other citizens—can’t 
fly jet fighters, or even service them, but you can 
contribute to America’s security in many other 
ways. You should know your role before an 
emergency arises. 


Your battle station need not be a cockpit. It 


AMERICAN ORDNANCE ASSOCIATION 


Washington 6, D.C. 


708 Mills Building 
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can be a drafting board, lathe, or desk. It can be 
any job related to the design, production, or 
maintenance of ordnance—any support extended 


to the Science-Industry-Ordnance Team. 


In addition to regular membership services, 
the American Ordnance Association helps show 
how you may best fit into the national defense 
picture. 

Members are proud to belong to an Associa- 
tion with this active mission—Peace through 


Preparedness. 







Pledged to Scientific and 







Industrial Preparedness 








a 
Ar ere. 0, WEts 


Private “air truck’ for Very Special Delivery 


ee. powered by Lycoming 


When deliveries are Rush with a capital “R” . . . today’s 

progressive businessman turns to a small company plane that le gg he oy 04 S20es tom 
¢ . Capital City pilot, shown here, 

says: “We logged over 750 hours in the first 

. , eight months we flew this Tri-Pacer. The 

air-freight systems. plane has had nothing but routine mainte- 


nance— it’s ready to go every day!” 


relieves him of dependence on the schedules of commercial 


Take the case of the Capital City Printing Plate Company of 
Des Moines, Iowa . . . operator of a Piper Tri-Pacer powered 
by Lycoming. Gene C. Meston, General Manager, says: “We 





could not maintain our production and sales level without 
the Tri-Pacer. The airplane and the pilot do the work of two 


trucks and three drivers. We save a lot of expense and keep Just off the press! “The Lycoming Story 


ter .. . 40 interesting, illustrated pages showing 

our customers well satisfied. ; : many ways Lycoming is ready to help you. 
p ! _ : Write for it on your letterhead, 

Our own experience at Lycoming with the Tri-Pacer is a 

revelation in dollars and cents. It carries a 500-lb. payload 

at an operating cost of only 5.6¢ per mile . . . less than the 


average cost of running an automobile! 


For the “air truck” in your future, test-fly a Piper . . . or one 
of the other leaders in this small-plane field that fly with 


dependable Lycoming air-cooled engines. 


FOR RESEARCH + FOR PRECISION PRODUCTION 


“«~ Lycoming 


DIVISION OF Ave )) STRATFORD, CONN. 
4 f= / Manutacturing plants in Stratford, Conn.. and Williamsport, Pa. 
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This section of ORDNANCE contains articles of a de- 
tailed and technical nature on ordnance research, devel- 
opment, manufacture, field use, and related subjects. 





Hot Forging Shells 


The “fnerce and draw” method of producing artillery projectiles 


President, Lansdowne Steel & lron C 


N 1940 the Lansdowne Steel & Iron 

Company was selected by the Ord- 

nance Department of the Army to 
design, equip, and operate a plant which 
at that time was to be the largest shell 
plant in the world. At Gadsden, Ala., 
in the southeastern section of the United 
States, a site was selected and there the 
Gadsden Ordnance Plant was con- 
structed. 

The selection of this site was made 
by the Army Ordnance Department 
after considering many factors, such as 
decentralization, land availability, labor, 
power, raw-material supply, etc. 

Taking into consideration the above, 
we find that such desirable locations are 
usually deficient in skilled mechanics 
and technicians. The steel supply, al 
though available in quantity, might be 
of lower quality because the raw mate 
rials used in steel making might contain 
(South 

phos 


certain undesirable elements 

eastern United States—high 
phorus). Regardless of location, the un 
desirable elements in iron ore and scrap 
must always be considered in selecting a 
manufacturing method. 


September-October 1954 


Walter N. Howley 


m pa ny 


In 1940 the complete cold extrusion 
of large high-explosive shells from bars 
was unknown in this country; however, 
cold forming (nosing) of hot pierced 
and drawn forgings was being devel 
oped as well as the complete cold form 
ing of cartridge cases and mortar shells 
from steel disks. 

Mortar shells were also made very 
successfully by the Murray Manufac 
turing Company of Brooklyn by form 
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Morton, Pa. 


ing a flat rolled product and welding 
two halves together. The “upsetter™ 
method was being used by some manu 
facturers for hot forging smaller shells, 
and many people thought this method 
could be developed to advantage over 
the “pierce and draw” for small and 


large shells. 


E had many years of experience in 

the “pierce and draw” method and 
were also familiar with “upsetters,” dat 
ing back to the old “bulldozer” method 
and the European type originated in 
Austria; consequently we understood 
their limitations and their advantages 

After 

cided to 


careful consideration we de 


install the hot pierce and 


draw method at Gadsden. This deci 
sion proved to be correct. It was deter 
mined later in World War II that the 
upsetter method was less desirable for 
shell forging than pierce and draw, and 
new installations since then have con 
firmed this conclusion 

It is also of interest to recall that be 
cause of the shortage of steel of the 
to produce cold 


quality necessary 
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METHODS OF MANUFACTURE OF 105-MM. SHELLS 
1940 1954 
Hot Pierce Cold Ex- 


and Draw trusion 


CRITERIA 


Hot Pierce Hot 
and Draw Upbsetter 





Is the method proved over thousands 
of acceptable shells produced? 


Does the method require skilled 
toolmakers and /or setup men? 


Is this method capable of rapidly 
adjusting to changes in shell design? 


Is the method capable of using the 
following steel mill products: 


Blooming mill products 
Billet mill products 

Bar mill products 
Specially conditioned bars 
Off-size bars 


Does the method save any alloying 
elements’. . 


Does either method produce a 
satisfactory product? 


Can steel supply be stored outside? . 


Is the method metallurgically 
restrictive to the steel melter?..... 


Does the method appear to have a 
saving in capital equipment? 


Can equipment be easily secured 
from many sources? 


Does either method appear to have 
a sizable 


a. Labor saving.. 


b. Material saving. 


No See remarks' 


No (see 
discussion) 

No (see 
discussion ) 





1 Method has not been tested in all-out war. Korean emer 
gency experience can be a guide as to what can be expected 
under all-out war conditions. The steel producers claimed they 
did not have available steel. 


* There is a saving in manganese. For the 105-mm. shell, hot 
forge can use a minimum of .60 per cent, cold extrusion a mini 
mum of .30 per cent; hot forge can reduce manganese consump- 
tion by water quench if the risk, probably comparable witl 
physicals produced by cold-working, is warranted 


‘Unless there are subsequent developments resulting from 
the effects of storage or temperature extremes 


‘If physicals must be produced by cold-working chemical 
elements the melter must be restricted. The hot forge, quench 


and draw method can produce acceptable physicals within great 
chemical ranges by changes in heat-treating temperatures. This 
is the reason why a great number of heats, undesirable for other 
purposes, can be directed to hot shell production with complete 
safety and economy. Hot shell producers can use scrap con 
taminated wtih residual or tramp alloys, in many cases to ad 
vantage, whereas if the physicals must be produced by cold 
working they result in hardships and dangers. 


® Experience has shown that cold extrusion requires much 
greater capital investment in equipment. This type of equip 
ment, dificult to secure during emergencies, should be used 
for items where it is peculiarly adaprable and where the pro- 
duction savings are so great that the hot method could not be 
considered, This is not true of the 105-mm. and similar shells. 








Criteria used in evaluating methods of 105-mm. shell manufacture in 1940 and 1954. 
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formed cartridge cases from disks, Gads- 
den had started an installation to pro 
duce cases. The method to be used was 
to hot forge cups, true-up and peel the 
forging, and then cold draw into car- 
tridge cases. 

There was some consideration given 
by us to hot pierce and cold draw from 
bars without turning, but this was de- 
cided against because of the apparent 
steel difficulties and expense necessary 
to hold concentricity in production 
without turning. 

To make sound decisions as to meth- 
ods of manufacture certain criteria must 
be used to accept or reject processes 
and techniques, and the criteria used in 
the selection of the pierce and draw 
method are listed on page 322 under 
the “1940” column. 


E did not consider methods of nos- 

ing, heat treating, or machining 
among the criteria since they would be 
almost identical regardless of the forg- 
ing method selected. The criteria were 
not weighted for their relative impor- 
tance; however, the advantages and dis- 
advantages are obvious. 

Our prospective estimates indicated 
that the pierce and draw method would 
be the most reasonable to the Govern- 
ment; however, this was not our fore- 
most consideration. Our prime consid- 
eration was to select a method which 
would assure continual and acceptable 
production in time of war and would 
be capable of being expanded with the 
assurance of quick and satisfactory pro- 
duction. This requirement had a very 
important effect upon our decision to 
use the hot pierce and draw method. 

Six men were taken from our Morton 
plant for the entire job which included 
designing the forging equipment (in- 
cluding presses) as well as designing 
many machine tools. 

Our production started on time, and 
at Gadsden we produced 105-mm. shells 
at a rate as high as 750,000 a month at 
a lower price than any other producer 
in the country ($2.38 each, including our 
fee, for a finished 105-mm. shell at the 
economic level prevailing in 1945, this 
price including steel, bands, boxing, 
etc., and all private and Government 
clerical help and expense, excepting four 
Army officers who supervised inspec 
tion). 

This record might well be used as 
the basis for evaluating other methods 
until by comparison it is found wanting. 
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“The underlying philosophy 
of the Shell Committee is that 
industry must consider the fu- 
ture not only as requiring pro- 
duction for peacetime needs 
but also for wartime demands. 
It is our hope that managers 
of plants making similar prod- 
ucts to those used by the Ord- 
nance Department will con- 
sider it good business to accept 
this dual responsibility. 

“While we are following the 
methods that must be used if 
any emergency arose in the 
next few years, new methods 
are not being overlooked, nor 
do we overlook the tremen- 
dous responsibility that rests 
upon the individual Army offi- 
cers who make determinations 
regarding the products that 
show great promise but re- 
quire great gambles. Cold ex- 
trusion of shells is a good ex- 
ample. This cold extrusion 
could change our thinking re- 
garding shell making, but it 
presents tremendous risks and 
it requires great development. 

“The hot forge manufac- 
turers and the cold extruding 
manufacturers are approach- 
ing this matter on a most en- 
lightened basis. Neither of 
them know what should be 
done. We hope to perfect both 
methods if possible and make 
it easier for an important de- 
cision to be made by the in- 
dividuals in the Ordnance De- 
partments. It will take a long 
time before any intelligent de- 
cision can be made. There are 
many angles to be considered.” 
—Watter N. How ey, Chair- 
man, Shell Committee, Ameri 
can Ordnance Association, at 
Industrial Orientation Confer- 
ence, Washington, D. C., Feb- 
ruary 15, 1950. 














It is now almost fifteen years since 


we started Gadsden and almost ten 
years since the last shell came off those 
lines. Since then our country has gone 
through the Korean emergency and is 
now partially mobilized for war pro 
duction. In the event of all-out war, 
Army Ordnance and industry will again 
be faced with decisions as to methods 
and locations of shell production. 


Let us now analyze the Gadsden 








methods of producing shells as these 
apply to any part of the country or the 
world, with few exceptions, and decide 
what is necessary to bring the 1945 
Gadsden figure to the 1954 economic 


level. We should also examine what 
improvements in the art of hot forging 
have been or can be made. 

Since 1940 a method of shell 


manufacturing commonly known as 


new 


“cold extrusion” has entered the pic 
ture. The passage of years, however, has 
not altered the criteria for manufacture, 
and it is unrealistic to analyze shell 
making under any condition other than 
mobilization during all-out war. There 
fore our 1940 criteria should now be 
used to appraise the relative merits of 
this new method of manufacture. The 
105-mm. shell is such a heavy user of 
steel and is required in such large quan 
tities that it is still an excellent shell to 
use for comparison. (See list on page 
322 under the “1954” columns.) 

Regarding material savings, the basic 
axiom that “matter can neither be cre 
ated nor destroyed” is quite appropriate 
in this comparison. 

Regardless of the number of pounds 
of bar or billet steel required to pro 
duce a finished shell, the only steel ul 
timately lost to our economy is that 
which comprises the finished shell and 
which is therefore expendible. 


HE scrap turnings, scale, etc. are re- 

cycled to the steel mill, remelted and, 
therefore, this “matter” is not lost or 
consumed, The question of steel con 
sumption, therefore, is a Question ol 
economics, not a question of material. 
The factors are: 

1. Cost of peeling the outside and 
transportation costs to recycle scrap, etc., 
to mills. 

2. Inspection methods used at a forge 
plant which give more assurance that a 
greater portion of the steel melted can 
be used with safety for shell produc 
tion. 

Our single and 


rejections using 


double converted steel for the past six 


have been approximately one 
twentieth of one per cent for metallur 
This 
greater if we did not have the advantage 
of nick and break for parting slugs and 


making interior and exterior steel in 


years 


gical defects would have been 


spection at an early point in manu 
facture; also rough turning for elimi 
nating outside defects, 


If either of the above points caused 
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AND COLD EXTRUSION METHODS 


AND 
SIZE 


PLUNGE KNURL 
SEAT 


FORMING, SIZING AND PREPARATION OPERATIONS 





OPERATIONS COMMON TO “HOT PIERCE AND DRAW” 


Comparison of hot-forging and cold-extrusion methods for manufacturing 105-mm. high-explosive shell. 


BREAK DESCALE PIERCE 

















BORE 
AND 

COLD EXTRUSION 

SAW CHAMFER COAT 


FINAL 
NOSE 


NICK 
@® Reports indicate that this operation is required to some extent by cold extruders, 


© See discussion of advancements in hot forging. 


HOT FORGING 
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excessive effort or cost due to being 
carried out at the forging plant, a very 
noticeable difference ini the cost of cold- 
extruding compared with hot forging 
would be evident. This is not the case 
and has confirmed what those of us in 
the trade knew—that scrap value more 
than offsets the mill inspection costs 
and transportation of scrap back to the 
mill. 

3. The remaining consideration is the 
relative consumption of our steel melt- 
ing facilities. The best basis to express 
steel consumption is in pounds of ingot 
steel required per finished shell. Analy- 
ses made by others have compared the 
weight of rough hot forgings with the 
weight of cold-extruded shell. 


HIS comparison has been erroneous 

since it assumed that it required no 
more effort or pounds of ingot steel to 
produce a pound of steel ready for cold 
extrusion than is required to produce 
a pound of forging-quality steel. 

In a cold-extruded shell the exterior of 
the shell was originally the exterior of 
a rolled bar and the exterior of a rolled 
bar was originally the surface—or from a 
few mills, very close to the surface—of 
the cast ingot. 

This surface is inherently imperfect 
for many reasons and contains more 
seams and nonmetallic inclusions than 
steel below the surface. This rudimen- 
tary principle of steel making has been 
known for generations and, therefore, 
many high-strength products are manu- 
factured from peeled bars. 

The outside diameter of a hot shell 
forging is in part determined by the 
requirements we care to place upon the 
steel producer. The dangerous and un- 
predictable surface of the steel is turned 
off by us because the cost of inspecting 
and removing these imperfections at 
the mill is less reliable and more costly 
than removing the entire surface at our 
plant by the rough- and finish-turning 
operations. 

In a cold-extruded shell, however, the 
burden of inspection and elimination 
of these surface defects is left entirely 
with the which are not 
equipped to do such work. It is difficult, 


steel mills 
if not impossible, visibly to detect and 
remove all surface seams in steel bars 
even when costly operations are used, 
and therefore the responsibility placed 
on the steel mills is grave indeed. 

The difficulty experienced by mills 
who have rolled steel for cold extrusion 
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bears out the above statement. The con- 
ditioning of the surface of cold-extruded 
bars is a herculean task, and even with 
the best efforts of the mills the rejection 
due to surface and other conditions has 
been, and will continue to be, an appre- 
ciable factor. 


HESE rejections and the rigid size 

and chemical requirements have re- 
duced the yield from ingots of all the 
steel cast for cold extrusion below the 
yield for hot forging steel. 

This reduction in yield is such that 
a comparison of the 105-mm. hot-forged 
slug weight of 36 to 38 pounds (Gads 
den Ordnance Plant, 1940 to 1945) with 
the reported 27-pound slug weight for 
will reveal that 
same 


a cold-extruded shell 
there will be practically the 
amount of steel cast to produce a shell 
by either method. 

The yield from the ingot for either 
process might vary from mill to mill, 
depending upon individual mill prac 
tices. However, cold extrusion will re 
quire as much ore removed from the 
ground and as much, if not more, of 
our steel-making facilities as the hot 
forging method. In addition, the ore and 
scrap required for cold-extruded steel 
is of more restricted quality, and the 
suppliers of this grade steel will be 
very limited. 

To produce 105-mm. shell by hot 
forging, there are approximately twenty 
three production operations required 
(with the exception of heating and heat 
treating which are to be compared 
later). To produce a shell by cold extru 
sion, approximately twenty-six produc- 
tion operations are required. Of these 
comparative operations approximately 
thirteen are common to both methods. 


HESE common operations include 

the proper and expensive inspection 
operations which many people are in- 
clined to overlook, and operations such 
as band seat turning, seating band, band 
turning, threading, etc., which are the 
most exacting and difficult machining 
operations (see chart on page 324). 

The comparison is, therefore, nar 
rowed to the point that to eliminate 
nine or ten hot-forging operations ap 
proximately 13 cold-extrusion opera 
tions are used. 

It is obvious, therefore, that there is 
not an elimination of operations by cold 
extrusion but a replacement by other 
means which will change from time to 


time—but the hot operations logically 
should be fewer. An analysis of these 
operations shows that the labor differ 
ential will be negligible. 

In the foregoing paragraph we ex 
cluded heating so that it could be ana 
lyzed separately. 

The working of steel without putting 
heat into the piece creates stresses which 
require some means of relief before 
subsequent operations can or should be 
performed these 
known to be dangerous. Therefore, the 
cold extruder must use heat as a stress 
reliever, whereas the hot forger uses 
heat for ease of flow with minimum 


since stresses are 


of stresses. 

To cold-work low-carbon steels to the 
physical properties required in high 
explosive shells a practice is followed 
that requires the shell to be heated to 
a total, in different operations, of ap 
proximately 3,600 to degrees 
Fahrenheit, depending on the chemis 
try of the steel. 

To hot-forge a shell, allow it to cool, 
reheat for quenching and draw requires, 
for all operations, approximately 4,650 
degrees Fahrenheit, if we use the 1940 
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methods of manufacture. 

A comparison of the capital and op 
erating cost of heating for the two 
methods, after considering the above 
requirements, will be found to be very 
illuminating. 


UR analyses of the basic criteria for 
wartime production again bring us 

to the conclusion that the safest and only 
that 
large quantities of most high-explosive 
shells is hot forging 
captital investments are to be 


method we know of will assure 


-unless tremen 
dous 
made at the steel plants. 

No other method will produce such 
shells at as low a price to the Govern 
ment if proper consideration is given 
to planning the hot process. 

We have used cold extrusion for the 
purpose of comparison. The hot-cold 
method which has the objective of elim 
inating the rough turning or peeling 
operation presents additional problems 
compared with the cold method, such 
as sacrificing working with cold tools 
and adding troublesome heating meth 
ods (salt baths, etc.), because it con 
tinues to be necessary to protect the 
surtace, 

There are advantages because of re 
duction in size of presses over the cold 


method and reduction of the stress dan 
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gers, but if the cold-extrusion tally sheet 
is used and if appraisal of accomplish- 
ments is compared with the forecasts 
of some of the experienced shell manu- 
facturers, it will not be difficult to ap 
praise this method properly. 

Our discussion and comparisons have 
not considered the advancements which 
have been made in hot-forging practice 
since 1945. Advancements to date in 
heating techniques have greatly affected 
not only forgings but also subsequent 
operations. 

After investigation of a report made 
by our company to the Navy Bureau of 
Ordnance and a review of various man- 
ufacturing methods, the Bureau of Ord- 
nance of the Navy decided to explore 
further the “Lansdowne” methods and 
views in connection with shell making. 

Authorization was given to expand 
development work which had been 
started by Lansdowne Steel & Iron 
Company in connection with heat treat- 
ment, rapid gas heating for forging, 
and steel availability in codperation 
with Selas Corporation of America and 
experienced steel-producing metallur- 
gists. 

At Gadsden we made the 105-mm. 
shell from slug weights of from thirty- 
six to thirty-eight pounds, The slugs 
were nicked and broken from products 
rolled on all types of mills and heated 
in box-type open-fired furnaces. 

The slug weight could have been less 
if the following practices were used: 


. Throw a greater burden on the 
steel mills for conditioning bars 
than was economical. 

. Give up the nick and break which 
gives a simple foolproof method 
of inspection for internal and ex- 
ternal defects. This operation af- 
fords the forger an opportunity to 
take 
mill practice. (This is most im- 
portant during war.) 

. Recondition and replace draw rolls 
to save steel beyond the point of 


immediate steps to correct 


economy. 


INCE these advantages were too 
great to sacrifice for small material 
savings and since the conditions which 
would have to be placed on the steel 
mills were too severe, we directed our 
development efforts to subsequent op 
erations, starting with heating. 
Asa result of developments with Selas 
Corporation of America, a rapid-heat 
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ing gas furnace has been perfected and 
makes available to the shell manufac- 
turer an accurate and reliable method 
of heating which has opened the door 
to innumerable advancements. In the 
past, forging practice has been restricted 
by large variations in the heated slug 
and the formation of heavy scale. With 
this new type of heating we have found 
it possible to: 

1. Reduce the forging temperature 
from 2,100-2,200 degrees Fahrenheit to 
1,800-1,850 degrees without requiring 
any different forging presses than were 
used at the former temperature. 

2. Eliminate the descaling operation 
since the formation of scale in the rapid- 
heating furnace at these temperatures 
is negligible. 

3. Increase tool life due to reduced 
temperatures and elimination of scale. 

4. As a result of better control of 
forgings and negligible heat and scale 
losses, we could reduce slug weights 
appreciably. (On a 105-mm. Mz shell 
we would today use a 34'-pound slug 
compared with a 38-pound slug using 
conventional heating methods.) 


N addition to these obvious advan- 

tages, controlled heating has allowed 
us to develop with Selas other equip- 
ment which will revolutionize not only 
the forging but also the heat-treating of 
shells. 

The advent of these new methods of 
hot forging in our opinion makes the 
advantages of this theory of manufac- 
ture more evident and reaffirms our po- 
sition “still to hot forge shells.” 

The application of commercial prac- 
tices and techniques to ordnance pro- 
duction is often of immeasurable assist- 
ance to the Army and the Navy. In 
many cases, however, commercial stand- 
ards of acceptance and factors of safety 
are inadequate when one malfunction 
of an item of ordnance material can 
cause the loss of human life. 

In addition, the Ordnance establish 
ments of necessity must require high 
quality standards when all the indus 
trial facilities of the country are taxed 
to the utmost and when know-how is 
stretched to the breaking point. 

Knowing that these requirements and 
conditions exist, we must guard against 
the inadvertent use of commercial prac 
tices and techniques which might be 
wanting when used for ordnance ma 
terial in all-out war. 

\ high-explosive shell is a good ex- 


ample of an ordnance item which can- 
not sacrifice quality for expediency and 
which is required in quantity at a time 
when quality is most difficult to secure. 


HESE conditions make the follow- 

ing points pertinent and worthy of 
consideration when selecting methods of 
high-explosive shell manufacture : 

1. The exacting requirements of a 
closed-chamber weapon in which high- 
explosive shells are used are not com- 
patible with the less stringent require- 
ments of mortar shells, rockets, and 
missiles. This should be realized in an 
appraisal of the methods of high-explo- 
sive shell manufacture. 

2. No method of shell production 
should utilize practices or techniques 
which are considered questionable or 
dangerous for high-quality commercial 
products. 

3. Inspection safeguards by hot forg- 
ing are better than can be accomplished 
by any method that uses in the finished 
product the outside of a cast unpeeled 
ingot. 

4. Sound business judgment dic- 
tates the installation of simple, conver- 
tible equipment for requirements that 
cannot be definitely known at this 
time. 

5. The most versatile method of pro- 
ducing physical properties from the 
widest range of desirable and undesir- 
able elements is by quenching and 
drawing at the desired temperatures, 
and high-explosive shell should be made 
from acceptable steel with wide cheris 
try ranges as long as it is capable of 
meeting minimum physical require- 
ments. 

6. Rough shells and rough-machined 
shells can be stored as easily in the open 
as steel from the bloomer or bar mills 
which means they can be shipped 
throughout the country in open cars. 
Therefore, continuous and _ uninter- 
rupted production should not be a re 
quirement for these shells until they 
have passed the first finishing operation. 

7. Any wartime method of manu- 
facture should endeavor to utilize small 
finishing plants located all over the 
country. Experienced hollow forgers 
with their 


should produce a product that can be 


working steel suppliers 
shipped to such finishers guaranteed as 
to soundness and physicals, thus vesting 
the responsibility of heat-treating and 
forming with these companies most ex 
perienced in this work. 
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Ordnance in the Field 


The evolution of the Ordnance company, battalion, and regiment 





as elements of the division, corps, and army organization, from the 


66 HAT is past is prologue.” 
This statement appears 
upon the front of the Ar- 

chives Building in Washington. Ac 

cordingly, the following bits and pieces 
of the past are set down in the hope 
they will prove useful to the younger 
generation of Ordnance officers who 
will plan for the next great emergency. 

I sailed for France in September 1917 
with the advance party of the 42nd 
(Rainbow) Division of which I was 
the Ordnance Officer. When we landed 
only one American division, the First, 
was in France, and its organization had 
not been completed. A few months later 
the First Army Corps was organized 
and it fell to my lot to be appointed 
its Ordnance Officer. 

The first step taken to organize an 
American field army was the designa- 
tion of Lieut. Gen. (then Col.) John 
L. DeWitt as G-4 of the army. He and 
the nucleus of his future staff were at- 
tached to our corps headquarters, but 
he functioned directly under General 
Pershing’s headquarters. 


HE American Army was growing 
like Topsy. The divisions were 
widely dispersed in training areas and 
in the front line, and General DeWitt 
was constantly on the move inspecting 
the growing forces. | accompanied him 
on numerous occasions, and | also made 
as many trips alone as our limited trans 
portation would permit. 
At that time Ordnance personnel 
with the troops consisted of an Ord- 
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meager beginnings im World War I- and the outlook for the future 


Maj. Gen. J. K. Crain 





General Crain, in addition to 
his oustanding service as an 
Ordnance officer in field op 
erations, has a distinguished 
record as an arsenal com- 
mander and authority on ar- 
tillery ammunition. He is now 
retired and resides in Wash- 
ington, D.C, 





nance maintenance company for each 
division and a few enlisted men scat 
tered among various line organizations. 
An infantry regiment, for example, was 
furnished a noncommissioned officer 
and three or four privates. These had 
no equipment or supplies. I found them 
doing kitchen police for the unit which 
fed them. 

Later, as Ordnance Officer of the 
Second Army, I had these detach- 
ments concentrated at railheads, salvage 
dumps, and other points where under 
the direction of Ordnance officers they 
could perform useful Ordnance work. 

The tables of organization showed 
the Ordnance maintenance company 
attached to the division ammunition 
train, and the colonel commanding the 
train assumed command of the Ord 
nance company. In one division | found 
that the Ordnance company personnel 
had been called upon to wash the am 
munition train trucks because the am 
munition train personnel were fatigued 
when they returned from a mission. 
By reason of this and other occur- 






rences | got our corps to issue instruc 
tions to all divisions that the train 
commander would exercise no com 
mand over the Ordnance company ex 
cept when the division was on the 
march, 

The status of the Ordnance company 
was still unsettled due to various causes. 
In most divisions the artillery brigade 
headquarters exercised more control 
over the company than did the division 
Ordnance Officer. The format of or 
ganization tables was partly responsi 
ble, but during this formative period 
personalities played a large part in de 
termining who would do what. 


ethene lessons may be deduced 
\/from the foregoing condensation of 
many incidents the importance of which 
was due to the gravity of war 

1. The concentration of Ordnance 
forces increases ability to carry out 
the Ordnance mission. 
. The necessity for a chain of Ord 


te 


nance command or technical su 
pervision from top to bottom. 
.A unit or detachment which lacks 


w 


housekeeping facilities is handi 
capped seriously in the perform 
ance of its functions. If a unit 
must obtain its meals from another 
organization it is shackled to that 
organization. This is all right in 
garrison, but it is entirely unsatis 
factory under combat conditions. 
4.Correct tables of organization 
should be in being when a mo 
bilization is ordered. 
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During the St.-Mihiel battle | ob- 
tained agreement to the concentration 
of the 
panies of three divisions in one loca- 
tion so that they could support one 
another; for the damage to equipment 
would vary among the divisions, and 


Ordnance maintenance com- 


all three companies would repair dam- 
aged material without regard to the 
division from which it came. 

This idea was not original with me. 
I picked it up on a week's visit to the 
headquarters of the French XI Corps 
in Rheims in February 1918. 

This was the germ of an Ordnance 
maintenance battalion under the com- 
mand of an Ordnance officer. 

HE ammunition supply problem 

was even more confused. It was my 
thought that since the Ordnance De- 
partment designed and manufactured 
ammunition it should handle it in the 
held. But when | brought this subject 
up with our corps assistant chief of 
staff for operations, General Stuart 
Heintzelman, he took from his safe 
some secret tables of organization pre- 
pared at General Pershing’s headquar- 
ters and pointed out to me that the 
Field Artillery was charged with this 
function. 

The tables contained the specific no- 
tation that “the Ordnance Department 
would have nothing to do with the 
handling of ammunition in the field.” 

However, it appeared that the Field 
Artillery was limiting its organization 
to mobile ammunition trains, and that 
no units were planned to man the 
large network of field ammunition de- 
pots, as distinguished from trains, re 
quired for the army. 

As General DeWitt was responsible 
for army supply I suggested to him 
that we initiate on a small scale an 
American ammunition depot and sup- 
ply system for the training of our per- 
sonnel. He agreed heartily, and I ob- 
tained permission from the French for 
the use of space adjacent to their army 
ammunition depot at Domgermain 
near Toul. This agreement was condi 
tioned upon the Americans performing 
the work and bearing the’ expense of 
installing railroad tracks, etc. 

I then prepared a letter to GHQ out- 
lining our plan and requesting ap- 
proval. General Hunter Liggett signed 
the letter and General DeWitt 
myself drove to Chaumont to present 
the document in person. 


and 
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To our amazement the staff reaction 
at headquarters was untavorable, and 
after several hours of fruitless discus- 
sion the plan was disapproved. The 
clinching argument to support the dis- 
approval was that it was not known 
what sector of the front would be oc- 
cupied by the Americans, and therefore 
any money spent upon our project 
might be wasted! 

Later in the year | became Ordnance 
Officer of the Second Army, our head- 
quarters was in Toul, and | had charge 
of the ammunition depot at Domger- 
main, 

After the war had ended | was in 
Tours and in conversation with Brig. 
Gen. J. H. Rice, Chief Ordnance Off- 
cer of the S.O.S., who mentioned that 
he had recently submitted an explana 
tion for the the Ordnance 
Department to prepare for the handling 


of ammunition in the field. 


failure of 


He was considerably chagrined when 
I informed him of the original decision 
of GHQ that the Ordnance Depart- 
ment would have nothing to do with 
that function. 

After the disapproval of our effort to 
start a training program for ammuni 
tion supply and the consequent point- 
ing up of the need for personnel for 
this task nothing happened at our corps 
headquarters until we moved into the 
St.-Mihiel number of 
French artillery units were attached to 


sector. There a 
our corps, and our corps artillery com- 
mander was General Vincent of the 


French Army. 


WAS then attached to General Vin- 

cent’s staff to handle the supply of 
ammunition for the corps. My Ameri 
can staff comprised one artillery lieu 
tenant (Lieutenant Falk, a Chicago 
lawyer), two sergeants, and two motor- 
cycle messengers. 

No corps ammunition train had been 
organized, but one was improvised by 
taking the division ammunition train 
of a replacement division and adding 
to this nucleus detachments gathered 
from various sources. Nor had any 
personnel been provided to man the 
corps ammunition depots. The army 
ammunition depots were all mi&nned 
by the French, and the war was nearly 
over before American personnel began 
to take over the army depots. 

We followed the French system ot 
using corps ammunition depots in ad- 
vance of the army depots so as to have 


ammunition close to the troops. In the 
first stages of the Argonne Forest fight, 
cannoneers of a 155-mm. howitzer bat- 
tery loaded their pieces from stacks of 
shells in our corps depot at Varennes. 
This is probably the shortest line of 
supply known between a fieldpiece and 
a corps installation! 

Incidentally, I had our staff order 
this unit away from that position lest 
counterbattery fire destroy 
ammunition 


German 


this very valuable corps 
depot. 

Since there were no personnel set up 
for our corps depots | was compelled 
to take infantry companies from the 
nearest division for this purpose. En- 
taken in 


tire had to be 


order to be self-sustaining; that is, to 


companies 
be able to feed themselves. 

COMPANY would march to the 

designated location, stack arms, 
and become “ordnance experts.” The in 
eficiency of this procedure from both 
the supply and combat angles is obvi- 
ous. It was apparent, then, that Ord- 
nance ammunition companies must 
form a part of field armies in the next 
war. 

As chance had it I became Assistant 
Chief of Ordnance in charge of Field 
Service in 1940 when preparations for 
a possible war were in full swing. This 
gave me the opportunity to utilize the 
experiences of World War I in reor- 
ganizing the Ordnance units required 
for service in a theater of operations. 

My objectives when we embarked 
upon the reorganization of 1940-1942 
are set forth in the diagram on page 
329. 

My principal assistant in this reor- 
ganization work was Brig. Gen. (then 
Capt.) Waldo E, Laidlaw. I furnished 
the plan and guidance and Laidlaw 
did the work. The Infantry division 
had been reorganized following ex 
held tests in Texas, and an 
Ordnance detachment had been de 
termined upon in lieu of the Ordnance 


tensive 


company of the old division. 
Our then 
corps Ordnance maintenance battalion. 
We drew up a table for this which 
was approved by the General Staff, and 


first objective was the 


we presented the Chief of Ordnance, 
Maj. Gen. C. M. Wesson, with a bat- 
talion flag to commemorate the birth 
of the first Ordnance unit larger than 
a company. 

The establishment of this corps Ord- 
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Diagram showing General Crain's plans for the reorganization of Ordnance units, 1940-1942. 


nance battalion eliminated the chance 
of jurisdictional disputes over the con- 
trol of Ordnance maintenance units 
such as had occurred in World War I. 

However, we failed in our efforts to 
organize army Ordnance units into 
regiments and brigades. I still think 
the blocking of this part of our plan 
by a section of the General Staff was a 
mistake. Its approval would have given 
the Army Ordnance officers a closely 
knit military organization with which 
to execute the operational part of their 
functions. Further, it would have been 
economical of personnel, for a concen 
tration of industrial effort increases its 
effectiveness just as a concentration of 
combat units increases their striking 


power. 


N the 1941 Maj. Gen. 
Russell L. Maxwell, American com 


spring of 
mander in the Middle East, sent in a 


requisition for twenty-five hundred 


technicians to support the British in 
maintaining their American equipment, 
principally tanks. 

Laidlaw and his assistant, Col. (then 
Capt.) Sylvester A. 


table for three Ordnance maintenance 


Hall, prepared a 


battalions which was submitted to the 
General Staff. It was disapproved by 
the Staff as the policy was to furnish 
no personnel to aid the British. It is 
note that at 


interesting to present 
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(thirteen years later) we are furnishing 
technical personnel to assist the French 
in Indo-China. 

Notwithstanding this disapproval we 
realized that, should the United States 
enter the war, Ordnance overseas base 
shops would be required. Accordingly, 
a new table of organization was pre 
pared for this purpose, but it was drawn 
up as a regimental table. This was 
filed for possible future use. 

In the early part of 1942 the General 
Staff called for 
maintenance 


recommendations for 
Our 


regimental table was taken from the 


overseas base units. 
files, submitted, and approved by the 
Staff. This Ord 


nance regimental organization ever ap 


General is the first 
proved. It consisted of three base main 


tenance battalions and one general 
supply and ammunition battalion. 
Col. C. Wingate Reed, then chief of 
the Military Personnel Division of the 
Ordnance Office, secured the personnel 
for the first mobilized 


through the aid of the National Auto 


regiments 


mobile Dealers’ Association. 

I learned after the war that several 
of these base regiments had been sent 
overseas and had operated as regi- 
mental units until the end of the war 
with one major change. The general 
supply and ammunition battalion in 
each regiment broken up. The 


depot companies of this battalion were 


was 


assigned to the base maintenance bat 
talions, and the ammunition companies 
were assigned to ammunition battalions. 

Now the pendulum has swung, and 
there is an Ordnance maintenance bat 
talion for each division. 

However, the pendulum will con 
tinue to swing, and so in conclusion | 
offer these observations lor considera 
tion. New weapons will call for new 
dispositions, but the basic principles 
will remain. 

The yardstick 
cussing the number of service personnel 


normal used in dis 
in a unit is the ratio of noncombat to 
combat personnel. There is another 
ratio of greater significance: the ratio 
of the volume of fire available when 
all weapons are serviceable and am 
munition 1s ample, to the volume of 
fire available when these factors are re 
duced because of inadequate Ordnance 
service. Unfortunately this ratio cannot 
be determined. 

field 


placed as near the front as is practica 


Ordnance units should be 
ble. 

Atom‘c weapons may force dispersal 
of units, and study should be given to 
the problem of effecting a concentra 
tion of Ordnance effort under such con 
ditions. 

And, 


Ordnance chain of command and tech 


finally, there should be an 


nical supervision from top to bottom. 
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Radiation in Research 


Ordnance is using raduorsotopes an the study of basic phenomena 


Alfred J. Moses 


Metals Research Branch, Watertown Arsenal Laboratory 


HE study of many fundamental 

phenomena such as in erosion, 

corrosion, electrodeposition, and 
diffusion requires the use of very sensi- 
tive methods of pursuit. Radioactive 
isotopes—i.e., radioactive species of the 
same chemical element—frequently pro- 
vide the best such approach from the 
standpoint of sensitivity and cost. 

However there are cases where the 
use of radioactive isotopes (hence called 
“radioisotopes”) is not feasible due to 
the short half-life of the isotope in 
question. “Half-life” is the time re- 
quired for the intensity of radiation to 
decay to one-half the initial intensity. In 
such cases, stable, nonradioactive iso- 
topes are employed. The material is en- 
riched in one of the stable isotopes, and 
measurements are taken by means of a 
mass spectrometer to detect changes in 
the isotopic ratio. 

This information permits the estab- 
lishment of the source origin of an ele- 
ment and its quantitative determination. 
This paper deals only with radioisotopes, 
hence stable isotopes will not be dis 
cussed any further at this time. 


ADIOISOTOPES emit several types 

of particles and radiation. For 
tracer applications, the emission of nega 
tively charged particles (beta particles 
and electrons), of positively charged par- 
ticles (positive electrons or positrons), 
and of electromagnetic radiation (X- 
and gamma rays) are of primary im- 
portance, 

This brief discussion does not go into 
the very useful and fascinating subject 
of analysis by activation with nuclear 
particles which is a method that allows 
the detection and often the quantitative 
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determination of trace amounts of im- 
purities. 

The three most commonly used meth- 
ods of detection for radioactivity are 
based on: (1) ionization of a gas by 
the particles or radiation, (2) blacken- 
ing of photographic film by particles 
or radiation, (3) scintillations of light, 
produced by the impact of particles or 
radiation on certain materials. 


ASEOUS atoms are split into oppo- 

sitely charged particles by inter- 
action with radiation. Where the gas 
consists of a single atom, such as with 
argon or helium, an ion pair is created 
consisting of a negatively charged elec- 
tron together with a positively charged 
argon or helium ion. 

In an ion chamber these ions are col- 
lected by two electrically charged plates. 
This movement of ions produces an 
electrical current which can be ampli- 
fied and measured. 

The proportional counter bears simi- 
larity with the ion chamber, but here 
the potential between the electrodes is 
increased until gas amplification takes 
place. The output pulse is a measure of 
the energy of the incident radiation, 
and the rate of these pulses is also a 
measure of the intensity of the incident 
radiation. 

A further increase in potential brings 
us to the Geiger region. Here the for- 
mation of an ion pair sets off an ava- 
lanche of ions in the counter tube, now 
called Geiger-Miiller tube. The output 
in the Geiger region is independent of 
the energy of the incident particle, pro- 
vided its energy is sufficient to penetrate 
the counter window and cause the ioni- 
zation of the gas. 


A nuclear particle and electromag- 
netic radiation on passage through a 
silver-bromide-containing emulsion can 
make a grain of the latter developable. 
This is the principle of the photo- 
graphic-emulsion technique for the de- 
tection of nuclear particles and radia- 
tions. 

When a nuclear particle or radiation 
impinges on certain materials, such as 
anthracene or activated sodium iodide, 
these materials fluoresce. The pulses of 
light thus emitted are received by the 
photosensitive cathode of a photomulti- 
plier tube and amplified electronically. 


HE pulse height is proportional to 

the energy that is incident so that 
this type of detector acts as a type of 
proportional counter. The use of an ap- 
propriate linear amplifier, a pulse-height 
analyzer, and the ratemeter permits the 
determination of the distribution in 
energy of a particular radiation. 

Of the types of apparatus described, 
the Geiger-Miiller counter is beyond 
doubt the most commonly used count- 
ing equipment. Inefficiency for electro- 
magnetic radiation as well as for low- 
energy electrons are its most serious 
handicap. 

Photographic when 
coupled with microscopic techniques, 
can give interesting information per- 
taining to the grain structure of metals 
and alloys; however, the proper use of 
this technique requires considerable 
specialization and training. 

Scintillation counting is finding in- 
creasing use in the radiochemistry labo- 
ratory, particularly for counting low- 
energy electrons and electromagnetic 
radiations. 


emulsions, 
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Electronic Analyzer 


New device enables gasoline engines m our military equipment to 


be checked and malfunctions discovered and corrected, in many cases 


without removing the engine, making maintenance faster and easter 


N his reflections on his battle ex- 

perience during World War Il, 

Gen. George S. Patton, Jr., had 
this to say about maintenance and 
mechanics: 

“The Americans .. 
mechanics in the world. We must fight 
the war by machines on the ground 
and in the air to the maximum of our 
ability, particularly in view of the fact 
that the two races left which we may 
have to fight are both poor mechanics 
but have ample manpower.” 

To use our mechanical ability to its 
fullest advantage we must develop the 
best possible maintenance procedures. 
The United States Army, and in partic- 
ular the Ordnance Corps, is constantly 


. are the foremost 


striving to improve the quality of main- 
tenance. 

Operators of machines traditionally 
give high priority to maintenance. To 
industry it contributes to lower oper- 
ating costs; to the Army it can mean 
the difference between a battle won or 
lost. 


Y educating its personnel, from pri- 

vates to the field commanders, in 
the importance of preventive mainte- 
nance and by designing equipment with 
maintenance in mind, the Army has 
made great strides in this field. 

The improvement of maintenance is a 
continuing process, however, and is con 
stantly being studied by various agencies 
of Army Ordnance. The Maintenance 
Operations Procedure Shop at Raritan 
Arsenal, the Ordnance Tank-Automo- 
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tive Center, and Detroit Arsenal, to 
name a few, work out new procedures 
and improved vehicle designs which 
facilitate maintenance in the field and 
in depots. 

Several agencies, such as the Ord 
nance Board and the Ordnance Corps 
Tool and Equipment Committee at 
Rossford Ordnance Depot, devote time 
to the testing and evaluation of new 
maintenance tools and equipment. 

Before a new procedure or item is 
adopted it is usually tested at a proving 
site, such as Aberdeen Proving Ground, 
and then gets a “user” reaction from 
one of the Army Field Forces boards. 
Through the efforts of this “team” the 
U. S. Army not only has developed the 
finest maintenance of any army in the 
world but is held up as a model to 
civilian industry. 

With the increased complexity of 
modern figntinzg equipmen', new and 
sometimes radically different approaches 
must be made to the perennial problem 
of maintenance. Consequently the Army 
is currently evaluating electronic types 
of engine test equipment. One such 
piece of equipment is the engine ana 
lyzer. 

To those familiar with aviation main- 


tenance, engine analyzers are not new, 
The need for an accurate, easy-to-use 
maintenance tool to check out ignition 
systems and valve action brought about 
the development of the analyzer. 

The value of reliable trouble-shooting 
equipment to aircraft users ts apparent 
when one considers that the loss of 
revenue caused by grounding of a large 
ship can range as high as $37,000 a 
day. To the military, large users of ana 
lyzers, it can mean the difference be 
tween a successful mission and a failure 

between an airplane returning to its 


base or lost to the enemy. 


IRLINE users have indicated that 

the cost of analyzers and engine 
harnesses are amortized in less than six 
months. The reduction in needless parts 
replacement alone, resulting from elim 
ination of trial-and-error maintenance, 
pays for the engine harness in littl 
over one year with the savings from 
parts cost only. 

The two principal functions of the 
engine analyzer are: (1) the location 
and identification of engine ignition 
system malfunctions such as fouled 
plugs faulty magnetos, and incorrect 
timings, and (2) the location and identi 
fication of combustion or mechanical 
malfunctions such as detonation, incor 
rect valve clearances, and valve bounce. 

To understand how ignition faults 
are revealed, the operation of a typical 
ignition system should be examined. 

Considering first the magneto, it can 
be stated that at the instant the mag 
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NORMAL PATTERN 


POINTS 
CLOSE 


y—+ — 


BREAKER POINT BOUNCE ON CLOSING 





FOULED SPARK PLUG 


SERIES GAP CAUSED BY MISSING 
SPRING CONNECTOR 








BOOSTER OPERATION WHILE 
CRANKING 


FIGURE 10 
MAGNETOS NOT SYNCHRONIZED 





10° B.T.D.C (RETARD POSITION) 
30° B.T.D.C 
(FULL ADVANCE) 
\ 


~~ 


CORRECT TIMING (RE "= POSITION)JAT 650 RPM 
NOTE 
MARKER PULSES SHOWING CRANKSHAFT POSITION 








CORRECT ADVANCE AT 2800 RPM. NOTE THAT 
IGNITION PATTERN HAS MOVED TO LEFT 








Above, normal and abnormal vibration patterns recorded by the engine ana- 
lyzer. Below, diagram showing engine pickups and connection to analyzer. 
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neto breaker points are opened by the 
engine-driven magneto cam mechanism, 
a high value of magnetic flux has been 
built up in the iron core structure of 
the magneto by the action of the mag 
neto’s permanent magnet rotor. 

Then, as the breaker points separate, 
this magnetic field suddenly collapses, 
generating a very high voltage in the 
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secondary winding of the magneto, 
which is connected to the spark plugs 
through the distributor. This voltage 
fires the spark plugs. 

The magneto primary voltage pre 
sents the most convenient and reliable 
source for indicating the condition of 
the ignition system. Ignition troubles 
such as opens, shorts, fouled plugs, 


bouncing points, etc., all affect primary 
voltage; hence by analyzing the pri- 
mary voltage we can detect, locate, and 


identify ignition abnormalities. 

In addition, the primary voltage is 
more accessible and less hazardous to 
personnel than other possible signal 
sources, such as secondary voltage. 


OCATION of the troubles with the 

engine analyzer is rapid because the 
engine condition (i.e. ignition difficulty, 
mechanical difficulty) suspected can be 
selected by the operator with one switch 
while with a second switch he can lo 
cate and examine the particular cylin 
ders in which trouble is occurring. 

The economic return of analyzers is 
greatest with the more complex and 
larger engines, particularly where time 
is an important factor, hence their ap 
plication to aircraft. The new “family 
of engines” adopted by Ordnance is not 
only large and comp!ex but, due to 
small silhouette requirements, are piaced 
in a compartment scarcely larger than 
the engine itself. 

Obviously time is an important fac 
tor under battle conditions. The condi 
tions for large economic return present 
in aircraft are therefore also present in 


tank operations. 


2 on adapt the analyzer to tanks, it is 


most desirable to prewire the engine 
for analyzer use since this permits more 
rapid analysis, eliminates unnecessary 
engine removal, and enables magneto 
timing and advance mechanism checks. 
To adapt an engine the following pick 
ups are required ( see the chart at the 
left): 

1. Power—aA source of vehicle elec 
trical power (usually either 12 or 2 
volts, D.C.). 

2. Magneto primary voltage. 


{ 
+ 


A source of ignition signals (usually 
obtained at the magneto booster con 
nection ). 

3. Vibration signal—A source of vi 
bration signals produced by engine 
events such as valve closings, combus 
tion etc. (usually obtained from pickup 
mounted on cylinder head). 

4. Synchronizing signal—A means 
of synchronizing the analyzer to engine 
speed (can be accomplished by a small 
generator driven by the tachometer 
drive). 

5. Marker pulse signal. 


obtaining absolute crankshaft position 


A means of 
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so that timing can be precisely accom- 
plished (usually obtained from a pickup 
permanently mounted over the fly- 

wheel). 
The signals from the above pickups 
are transmitted to the analyzer (below, 
4 right) where they are presented on 
a cathode-ray tube screen. The pattern 
on the screen can be interpreted simply 
by comparison with typical patterns ob- 
tained under known conditions. The 
illustration at the right shows the 
AV-1790-7 Continental engine with 
malfunctions indicated which can be 
identified by the analyzer. 








HE top diagram on page 332 is illus- 

trative of some typical patterns for 
various conditions. The malfunctions 
can be detected quite readily by com 
paring with the normal. Breaker-point 
bounce caused by a weak spring results 
in a pattern which shows multiple clos 
ing of points. 

Fouled plugs are actually partial shorts 
in the secondary and are detected by 
a smaller build-up and faster decay of 
voltage. A series gap caused by a miss- 
ing spring connector will be shown by 
a higher build-up of voltage and slower 
decay. 

Since the sweep of the analyzer is 
automatically synchronized to the en- 
gine’s speed, and marker pulses gen- 
erated by a pickup on the flywheel give 
exact crankshaft positions, we can very 
easily utilize the analyzer to verify the 
timing and advance of the magnetos. 

By merely manipulating one switch 
and observing the position of the pat- 
terns in relation to the marker pulses, 
the timing and operation of the ad- 
vance mechanism can be verified in a 
matter of seconds. This method of as- 
certaining the timing of magnetos per- 
mits the setting of timing to within one 
degree crank angle. 

The vibration pickups enable the ob- 
servation of valve events much in the 
same manner as for ignition. Valve 
timing is verified similarly to magneto 
timing, and the valve action is analyzed 
by comparing with the normal. Stick- 
ing valves give intermittent patterns of 
smaller amplitude and appacent vary 
ing timing while a large clearance re- 
sults in a large amplitude of signal and 
a distinct change in timing. 

Lack of combustion, knocking, and 
detonation can also be detected through 
observation of the vibration patterns. 
When one considers the methods 
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now used to check magnetos, boosters, lyzer a complete analysis, including 
and spark plugs installed on tanks the _ boosters, magnetos, spark plugs, har 
value of the analyzer becomes more ap- _ nesses, valves, timing, and advance can 
parent. Static ignition timing checks be accomplished in less than five min- 
are eliminated, and a precise adjust- utes, The elimination of trial-and-error 
ment can be made with the analyzer maintenance and the pin-pointing of 
while the engine is running. malfunctions decreases the frequency 
On an engine prewired for the ana- of engine removal. 
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Above, some typical faults illustrated in a Continental model AV-1790-7 
engine which can be detected by the Sperry engine analyzer pictured below. 










































Knurled gun sight: Iron, manganese and 
graphite powders ore used in making 
this part at a rate of 1200 per hour. Sin- 
tering converts the metals to alloy steel 





Bofors gun part: This piece is 
virtually impossible to machine 
because of the blind-end 
grooves on the sides. It is made 
of powdered iron on Stokes 
presses at 1200 per hour. 





Trigger member requiring upwards of 20 
operations if machined is made at a 
single stroke on Stokes Powder Metal 
presses at the rate of several hundred 
per hour. 





Gun part: A flanged bushing with internal splines. 
Time calculated to make by machining was two hours; 
by powder metal 30 seconds. The Stokes press actually 
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to make broach for machining. oF a 
Fo % 

@ Stokes Powder Metal Presses “« 


o bring Automation to the Making » 


of many Ordnance Parts 





Gun port of unusual con- 
tours is made at hundreds 
per hour on Stokes Powder 
Metal presses. The simplest 
machine techniques to pro- 
duce the part would require 
11 machining operations. 


a Stokes fully automatic equipment serves Ordnance Plants in 

the following ways: 

Hd (1) Making metal parts automatically . . . of copper, iron, 
steel, brass and other alloy powders . . . 

g (2) Consolidating pellets and charges for many types of 
artillery ... 

¥ (3) Assembling ordnance parts... often with as many as 18 

i separate but automatic operations on a single piece. 


Typical metal parts automatically made at high speed are 
shown in adjacent illustrations with comparisons of what is 
required to machine them from solid metal. 
Stokes automatic assembly machines combine automation 
with safety and a high degree of adaptability for changeover 
to varying requirements. 
matic Ordnance machine The experienced counsel of Stokes experts on Powder Metal 
complete this piece ot the Xr and Automatic Ordnance Loading and Assembly equipment 
rate of several thousand . . 

ty, is available to you on request. 





Fuse assembly: 18 separate 
operations of assembly and 
gaging on a Stokes Auto- 


per hour. 
F. J. StroKES MACHINE COMPANY 
ORDNANCE Division, PHILADELPHIA 20, PA. 






Brass rotor for artillery shel! booster: 
Made on Stokes powder metal presses 
at 1000 per hour, and savings of 70% 
as compared with cost by machining. 





STOKES MAKES: High Vacuum Equipment, Vacuum Pumps and Gages ’ Industrial Tabletting, Powder Metal and Plastics Molding Presses / Pharmaceutical Equipment 
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Conquers Heat, Erosion and Corrosion. Stain- 
less steels containing nickel lengthen life ex- 
pectancy of various components used in severe 
service. For instance, Diesel engine turbocharger 
rotors. Some rotors operate at from 12,500 to 
21,000 r.p.m., and at temperatures upward of 
1000°F. The rotor comprises a slotted disc of 
chromium-nickel stainless steel, with inserted 
blades of the same material . . . to take the brunt 
of attack in converting heat into mechanical 
power. Type “19-9” stainless, containing molyb- 
denum and tungsten additions, is used to make 
sure of high tensile strength and low creep at the 
high temperatures encountered. And a some- 
what similar austenitic chromium-nickel stain- 
less steel... 18-8-S-Mo ... is used for turbine 
nozzle blades. 





STAT N LESS —— THE ANSWERS... 





Thousands of designers and engineers have found aus- 
tenitic chromium-nickel stainless steels to be the key 
to new high standards of product performance and 
minimum operating costs. You, too, may find that a 
stainless steel containing nickel will help solve your 
metal problem. 


1. At Elevated Temperatures 


Stainless steels of this type possess the two essential 
qualities for successful use at elevated temperatures. 
By virtue of the chromium content, and assisted by the 
nickel content, they have outstanding resistance to scal- 
ing and oxidation. The nickel content also results in 
high creep strength and stress-to-rupture properties. 
Combined, these properties permit use of chromium- 
nickel stainless even in thin sections required for light- 
weight design. 


2. At Sub-Zero Temperatures 

Experience has shown that unalloyed steels become 
embrittled rapidly as temperature is lowered below 
normal. Nickel is by far the best alloying element to 
prevent brittleness. At sub-zero temperatures, chro- 
mium-nickel stainless steels provide unsurpassed im- 
pact values. These steels retain such a high level of 
toughness that they are known to be useful at tempera- 
tures as iow as —400°F. and possibly even lower. 


3. Under Corrosive Conditions 


Selection of exactly the right alloy for your specific 
needs may be made from some thirty alloy steels quali- 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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fied to carry the family name “Stainless.” By virtue of 
their strength and resistance to attack by chemicals 
and atmospheres over a wide range of concentrations 
and temperatures, these austenitic chromium-nickel 
steels assure not only longer life of the equipment and 
purity of product, but also permit decrease of bulk 
and deadweight without sacrificing safety. 


4. Where Erosion Is A Problem 


Chromium-nickel stainless offers the utmost in re- 
sistance to erosion and cavitation. By cold working, it 
is possible to increase the tensile strength to as much 
as 300,000 psi. When subjected to erosion, the erosive 
media work hardens the surface and, correspondingly, 
curbs the attack. This resistance to erosion combined 
with corrosion resistance results in prolonged life for 
equipment made from the chromium-nickel stainless 
steels. 


5. Use Stainless To Meet Complex Requirements 


Utilize the unique combination of properties pro- 
vided by chromium-nickel stainless steels when design- 
ing new products or improving old ones. You can draw, 
spin, forge, weld, solder, punch, shear or bend chro- 
mium-nickel stainless steels. Leading steel companies 


produce these austenitic alloys in 


all commercial forms. A list of 

sources of supply will be furnished 
67 WALL STREET 
NEW YORK 5, N.Y. 


on request. 
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New Cleveland high speed automatic 
gets increased precision from 
TIMKEN* bearings in semi-flexible mounting 


ESIGNED to be the “work horse” 

of many shops, this 2%" Model 
AW automatic, built by the Cleveland 
Automatic Machine Company, Cin- 
cinnati, Ohio, is not only precise, it’s 
versatile as well. 


To accommodate its wide range of 
spindle speeds—40 in all—ranging 
from 69 to 1920 RPM, and to insure 
precision at any speed, Cleveland 
mounts the spindle on Timken® bear- 
ings in semi-flexible mounts. This per- 
mits any expansion during high speed 
operation without affecting accuracy. 


Timken tapered roller bearings 
hoid shafts and spindles in rigid align- 
ment. Line contact between rollers 
and races provides extra load-carry- 
ing capacity. Gears mesh smoothly 
with minimum wear under even the 
heaviest loads. Because of their ta- 
pered construction, Timken bearings 
carry radial and thrust loads in any 
combination. 


The true rolling motion and 
incredibly smooth surface finish of 
Timken bearings practically elimi- 
nate friction. Shafts and housings are 


held concentric, making closures 
more effective. 


Be sure to specify Timken bearings 
when you build or buy machine tools. 
They normally last the life of the 
machine. Look for the trade-mark 
“Timken”. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 
Cable address: ““TIMROSCO”. 


Tbis symbol on a product means 
sts bearings are the best. 
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SMOOTH TO 


MILLIONTHS OF AN INCH 


Surface finish of high quality 
Timken bearing rollers and 
races is so smooth that it 
takes a profilograph to meas- 
ure its smoothness. This 
instrument measures surface 
variations to a millionth of 
an inch, as shown at the left. 
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NOT JUST A BALL CD NOT JUST A ROLLER C— THE TIMKEN TAPERED ROLLER C—> BEARING TAKES RADIAL @ 
f 


) AND THRUST —-@)— LOADS OR ANY COMBINATION — jj )— 





